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Section  4224,  PubUc  Law  102-484,  October  23, 1992 

This  report  responds  to  the  above  statute.  It  is  an  assessment  of  the 
potenti^  of  certain  designated  Navy  activities  to  promote  technology 
transfers,  and  recommen^tions  of  the  manner  in  which  each  such  activity 
might  better  promote  such  transfers. 
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1 .  IFTRODTJCTION 


1 . 1  BACaCGROtHID 

This  report  is  sijJbaiitted  in  partial  satisfaction  of  the  requirenents  of 
Section  4224  of  the  Defense  Authorization  Act  (Public  Ijaw  102-484)  .  The  subject 
section  requires  the  following: 

(1)  An  assessment  of  the  potential  of  each  defense  laboratory  to 
promote  the  transfers  described  in  2514(c)  of  title  10,  Waited  States  Code, 
as  added  by  subsection  (a) . 

(2)  Recommendations  on  the  manner  in  which  each  such  laboratory  might 
better  promote  such  transfers.  (This  describes  what  each  lab  is  planning  to 
do  to  ioprove.] 

(3)  A  description  of  the  extent  to  which  each  such  laboratory  has 
■implemented  effectively  the  plan  established  for  the  laboratory  under 
sxibsection  (c)  during  the  year  preceding  the  date  of  the  report.  [The 
initial  report  will  singly  state  what  the  labs  are  doing  and  will  serve  as 
the  Isasis  for  cco^arison  for  subsequent  reports.] 

(4)  Recommendations  of  the  Secretary  for  isfjrovement  of  the  Federal 
Defense  Iiaboratory  Diversification  Program  established  pursuant  to  such 
section  2514(c) . 

In  compliance  with  Section  4224,  this  report  describes  the  caq>abilities  and 
efforts  of  the  designated  Navy  activities  to  conduct  technology  transfer  with  the 
private  sector.  Designated  activities  have  been  selected  based  t^on  the  criteria 
specified  by  Congress;  namely,  laboratories  whose  Research,  Development,  Test,  and 
Evaluation  (ROT&E)  budget  is  more  than  $50M.  The  Navy  activities  so  defined  axe-- 

•  Naval  Research  Lsda  e  Naval  Medical  Reseaurch  & 

Development  Center 

e  Naval  Air  waurfare  Center  •  Naval  Cotmamd,  Control  &  Oceam 

Surveillance  Center 

e  Naval  Surface  Warfaure  Center  •  Naval  Undersea  Naurfare  Center 

Locations  of  these  center  headquarters  and  their  divisions  atre  shown  in  Figure  1. 

1.2  THE  REPORT  IS  STRTTCTDRED  AS  FOLLOWS 

The  six  reporting  commamds  are  presented  in  separate  sections.  The  Naval 
Medical  Research  auad  Development  Commauid  amd  the  Naval  Research  Laboratory  each 
include  one  overall  summary  sheet,  which  details  their  mission,  capabilities  as 
related  to  technology  transfer,  and  mique  facilities.  The  remaining  four  reporting 
Centers  include  overall  summary  sheets,  but  in  addition  include  separate  sheets  for 
each  reporting  Division.  In  addition  to  these  summary  sheets,  data  on  technology 
transfer  activities  is  given  for  all  reporting  Commands.  At  the  end  of  the  report. 
Navy  technology  transfer  success  stories  are  given. 


Navy  Technology  Transfer  Reporting  Command 


Naval  Research  Laboiaiery 

-  Headquarters:  Washington,  DC 

Naval  Madical  naaaatch  and  Devatopmant  Canter 
(NMROC) 

-  Headquarters:  Bethesda,  MD 

-  Denial:  Great  Lakes.  IL;  Bethesda,  MD 

-  Infectious  Diseasa:  Bethesda,  MD; 

San  Diego,  CA;  Egypt;  Indonesia;  Peru; 

(only  CONUS  shown) 

-  Chenncal  Defense:  Dayton,  OH;  San  Diego,  CA 

-  Biological  Defense:  Washirigton,  DC 

-  Human  Systems:  Washingtm,  DC;  Groton.  CT ; 
NewOriems,  LA;  Pensacola.  FL 

-  Combat  Casualty  Care:  Washington,  DC 

Naval  Air  Warfare  Gamer  (NAWC) 

-  Headquarters:  Washirigton,  DC 

-  Aircraft  Division:  Indwwpolis,  IN;  Lakehurst,  NJ; 
Patuxent  River,  MD;  Warminster.  PA;  Trenkm,  NJ 

-  Weiyxins  Dividon;  China  Lake,  CA; 

Point  Mugu,  CA 


Naval  Command,  Control  and  Ocean  Surveilanoe 
Center  (NCC08C) 

-  Headquarters:  San  Diego,  CA 

-  Research,  Development.  Test  and  Evaluation 
Division  (NRaD):  ^Di^.  CA 

-  West  Coast  In-Service  Engineering  Division 
(NISEWest):  San  Diego,  CA 

-  East  Coast  In-Service  Engineering  Division 
(NISEEast):  San  Diego,  CA 

Naval  Surfme  Warfare  Center  (NSWC) 

-  Headquarters:  Vltashinglon,  DC 

-  Carderock  (MD)  Division 

-  Crane  (IN)  Division 

-  Dahlgren  (VA)  Division 

-  Indian  Head  (MD)  Division 

-  Port  Hueneme  (CA)  Division 

Naval  Undersea  Warfare  Center  (NUWC) 

-  Headquarters:  Newport,  Rl 

-  Newport  (Rl)  Division 

-  Keyi^  (WA)  Division 


*  Reportkig  from  some  smaller  activities  is  included  in  parent  command 


Figure  1.  Navy  Technology  Transfer  Reporting  Commands. 

3 


1.3  DBPASTMnrr  op  TBB  navy  (DON)  SBIR  PROGRAM 

1.3.1  The  DON  SBIR  Prograa  solicits  Phase  I  proposals  for  six*aonth/$100K  contracts 
(typical)  senianmially.  DON  topics  in  the  OoD  Program  solicitation  (FY)  94.1 
solicited  proposals  in  twenty- two  science  and  technology  areas.  The  prograun 
supports  R&D  proposals  preferred  by  qualified  U.S.  small  businesses  on  the  basis  of 
four  criteria:  (1)  technical  quality,  (2)  potential  for  commercialization,  (3) 
adequa^  for  fulfilling  the  topic  requirement  and  (4)  qualifications  of  proposed 
investigators.  Pre- solicitation  announcements  are  published  by  the  Small  Business 
Administration.  Technical  and  administrative  assistance  with  preparing  of  proposals 
is  available  to  eligible  businesses  from  the  Defense  Technical  Information  Center 
and  Defense  Contract  Management  Districts/Area  Organizations,  respectively,  among 
others.  Twenty-eight  DON  administrative  offices  assist  with  proposal  receipts  and 
evalviations ,  as  well  as  with  contract  planning,  awards  and  technical  monitorings/ 
assessments.  Phase  II  contract  awards  (up  to  two  years/$750K)  and  Phase  III  awards 
(to  be  supported  by  non-SBIR,  government  or  private  funding)  are  implemented  and 
plauuied,  respectively,  as  required.  The  progreun  has  been  reprogrammed  as 
Exploratory  Development  (£.2)  in  FY94  £uid  the  out -years  in  order  to  enhance 
development  and  stipport  of  dual-use  applications. 

1.3.2  FI6DRE  2  SUMMARIZES  FISCAL  DATA  FOR  TBE  DON  SBIR  PROGRAM.  FY93  funding 
information  is  incooplete  as  most  of  it  had  not  been  released  to  the  Warfare 
Centers /Laboratory  at  the  time  of  this  report  preparation.  However,  the  allocations 
will  approximate  the  same  proportions  of  the  FY92  funding  managed  by  each  listed 
activity. 

DON  SMALL  BUSINESS  INNOVATION  RESEARCH  PROGRAM 


LAB/CTR* 

I 

FY  92 ($K) 

II 

III 

I 

FY  93 ($K) 
11 

III 

NSWC/C33 

606 

226 

0 

TBD 

TBD 

TBD 

NSWC/DD 

3,294 

9,402 

2,174 

TBD 

TBD 

TBD 

NSWC/DD/CSS 

209 

0 

0 

100 

1,108 

TBD 

NSMC/CRANE 

459 

200 

TBD 

TBD 

TBD 

NSWC/PTHD 

99 

0 

0 

273 

303 

TBD 

NSWC/IH 

250 

212 

0 

TBD 

TBD 

TBD 

MSMC (subtotal) 

4.917 

10.040 

2.174 

373 

1.411 

TBD 

NAWC/W/CL 

314 

1,114 

TBD 

TBD 

TBD 

NAWC/W/MDGU 

149 

284 

0 

TBD 

2,862 

3,359 

NAWC/A/FTEG 

0 

2,946 

0 

TBD 

TBD 

TBD 

NAWC/A/IND 

0 

0 

0 

TBD 

TBV 

TBD 

NAHC/A/LKE 

102 

0 

400 

156 

820 

TBD 

NAWC/A/TRE 

186 

55 

0 

304 

177 

TBD 

NAWC/A/WAR 

102 

578 

100 

1,404 

2,157 

TBD 

NAWC/NTSC 

0 

509 

0 

97 

483 

TBD 

KANC (subtotal) 

853 

5.486 

100 

1.805 

5.679 

3.359 

NCCOSC 

313 

2,817 

0 

391 

487 

TBD 

NDWC 

420 

262 

0 

TBD 

TBD 

TBD 

NRL 

338 

0 

0 

243 

808 

TBD 

NMRDC 

48 

383 

0 

48 

270 

TBD 

NCEL 

99 

0 

0 

TBD 

TBD 

TBD 

NPRDC 

0 

0 

0 

TBD 

TBD 

TBD 

SUBTOTAL 

6,988 

18,992 

2,674 

3,016 

7,847 

3,359 

ONR/SYSCQMs : 

17,764 

70,705 

325 

(SUMD  TOTAL: 

I  +  II 

43,406 

81,244 

I  +  II  +  III 

46.080 

84,928 

FIGURE  2 


*  Some  of  the  activities  listed  in  the  SBIR  are  not  otherwise  included  in  this 
report  oecause  they  do  not  meet  the  $50M  RDT&E  budget  guideline . 
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1.4  DON  PATDITS  SmOttRy 


1.4.1  PATKHTS  STATISTICS 

It  is  Navy  policy  to  maintain  close  surveillance  of  the  Navy' s  research  2uid 
development  effort,  both  in-house  and  through  contract /grant,  to  obtain  disclosures 
of  inventions  frcm  Navy  and  contractor/grantee  enqployees.  Each  disclosure,  except 
those  on  inventions  on  which  the  contractor/gremtee  has  elected  to  file  a  patent 
aqpplication,  is  evaluated  so  as  to  enable  selection  of  only  the  most  essential 
inventions  for  which  the  Navy  will  expend  mai^>ower  and  funds  for  aipplications  for 
patent.  The  following  is  a  sianmary  of  the  patent  statistics  for  FY  92  and  FY  93 
(part -year) : 

NAVY  PATENT  STATISTICS 


PATSNTS  ISSUED  FY  1992  -  319 

NAWC  -  77 
NSWC  -  60 
HDWC  -  45 
NCCOSC  -  54 
NRL  -  58 
NMRDC  -  2 

NON-REPORTING  ACTIVITIES 
NAVSEA  KDQ  -  6 
SUB  SPEC  PROJ  OFF  -  15 
ONR  -  2 


PATENTS  ISSUED  FY  1993 
(AS  OF  6/30/93)  -  237 
NAWC  -  55 
NSWC  -  60 
NDWC  -  41 
NCCOSC  -  17 
NRL  -  46 
NMRDC  -  6 

NON- REPORTING  ACTIVITIES 
NAVSEA  HDQ  -  6 
SUB  SPEC  PROJ  OFF  -  4 
ONR  -  2 


PATENT  APPLICATIONS  FILED  FY  1992  -  473 

NAWC  -  96 
NSWC  -  109 
NUWC  -  83 
NCCOSC  -  54 
NRL  -  99 
NMRDC  -  14 

NON-REPORTING  ACTIVITIES 
NAVSEA  HDQ  -  4 
SUB  SPEC  PROJ  OFF  -  7 
ONR  -  7 


PATENT  APPLICATIONS  FILED  FY 
1993  (AS  OF  6/30/93)  -  345 
NAWC  -  66 
NSWC  -  60 
NUWC  -  60 
NCCOSC  -  37 
NRL  -  92 
NMRDC  -  9 

NON-REPORTING  ACTIVITIBS 
NAVSEA  HDQ  -  11 
SUB  SPEC  PROJ  OFF  -  2 
ONR  -  8 


PATENT  LICENSES  GRANTED  FILED  FY  1992  - 

NAWC  -  2 
NSWC  -  0 
NUWC  -  1 
NCCOSC  -  1 
NRL  -  2 
NMRDC  -  1 

NON-REPORTING  ACTIVITIES 

NAVAL  CIVIL  ENG  LAB  (NCEL)  -  3 
NAVAL  ACADEMY  -  1 


11  PATENT  LICENSES  GRANTED  FY  1993 

(AS  OF  6/30/93)  -  13 
NAWC  -  0 
NSWC  -  4 
NDWC  -  0 
NCCOSC  -  2 
NRL  -  3 
NMRDC  -  1 

NON-REPORTINS  ACTIVITIES 
NCEL/HTSC  -  2 
ONR  -  1 


INVENTIONS  LICENSED  FY  1992 


INVENTIONS  LICENSED  FY  1993 


15 


18 


ROYALTY  INCOME  FY  1992 


ROYALTY  INCOME  FY  1993 


$206,135 


$353,927 
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ry  1992:  Two  (2)  licenses  were  with  acadsaaia  and  involved  three  (3) 
other  licenses  were  with  industry  partners. 


patents . 


All 


FT  1993:  One  (1)  license  was  with  acadeaiia 
other  licenses  were  with  industry  partners. 


and  involved  one  (l)  invention. 


All 
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DEPARTMENT  OF  THE  NAVY 
DOMESTIC  TECHNOLOGY  TRANSFER 


REPORTING  COMMANDS 

2.1  NAVAL  RESEARCH  LABORATORY  (NRL) 
WASHINGTON,  DC 

2.1.1  OVERVIEW 

2.1.2  DATA  (INCLUDING  DTIC  REPORTS) 

2.1.3  PLANS 


2.1.1  OVSRVIKN 


UVUi  UESUKCH  UkBORATORT 
ORTA  CQDX  1003.1 
4555  OVIRLOOK  AVI. 

MASBIIGTON.  DC  20375 

Contact:  Or.  Richard  H.  Rein  Mr.  Steven  A.  Roberts 

Tel  202*767*3744  Tel  202-404-8411 

Fax  202-404-7920  Fax  202-404-7920 

SYNOFSIS:  NRL  has  a  broadly-based  ntultidisciplinary  program  of  scientific  research 
and  advanced  technological  development  directed  toward  new  and  iiqproved  materials, 
equipment,  techniques,  systems,  ocean,  atmospheric  and  space  sciences  and  related 
technologies . 

IXPIRTISI: 

Materials  Physics,  Physical  Metallurgy,  Mechanics  and  Structural  Properties, 
Composites  auid  Ceramics,  Environmental  Effects 

Biologically  Derived  Microstructures,  Biosensors,  Combat  Casualty  Care, 
Environmental  Quality,  Polymers  and  Liquid  Crystals,  Surfaces  and  Interfaces 

Chemical  Diagnostics,  Materials  Chemistry,  Surface /Interface  Chemistry, 
Combustion  and  Fuels 

Electronic  Materials,  Microwave  Technology,  Solid  State  Devices,  Vacuum 
Electronics 

Optical  Materials,  Advanced  Concepts,  i^>plied  Optics,  Laser  Physics,  Electro- 
Optical  Technology,  Optical  Techniques 

Communications  Systems,  Human/Computer  Interaction,  High  Assurance  Computer 
Systems,  Transmission  Technology,  Advanced  Infoxmation  Technology 

Remote  Sensing,  Astrometry,  Radio  Science,  Image  Research/Systems 

DHIQUI  FACILITUS: 

HIGH  MAGNETIC  FIELD  FACILITY  (HMFF)  -  The  HMFF  has  two  types  of  magnets:  Bitter- 
type  solenoids  and  superconducting  magnets.  These  magnets  are  driven  by  a  6-MH 
semiconductor  rectifier  power  supply.  There  are  five  superconducting  magnets  at 
HMFF.  One  unique  aspect  of  HMFF  is  a  wealth  of  far  infrared  appeuratus,  including 
laser  sources,  interferometers,  and  radiation  detectors. 

MALDORF  MICROMAVE  SPACE  RESEARCH  FACILITY  -  This  seven  acre  facility  is  comprised  of 
a  solid- surf ace  Aeronca  antenna,  a  mesh-Kennedy  antenna,  and  assorted  buildings  for 
amtenna  control,  power  supply  amd  other  support  functions. 

HIMD/MAVE  CHANNEL  -  Studies  nonlinear  wave  interactions,  wave  effects  on  structures, 
wake  hydrodynamics,  and  other  marine  and  environmental  fluid  mechanics  research. 
Eaqjeriments  to  study  wave -breaking  mechanisms  for  deep-water  oceem  waves  have  been 
done  since  1983 . 

FIBER  OPTIC  SENSOR  SYSTEM  FACILITY  -  This  facility  has  s  unique  capability  for  the 
characterization  2uid  performance  evaluation  of  fiber  optic  sensors  and  sensor 
systems. 

DIGITAL  IMAGE  PROCESSING  LABORATORY  (DIPL)  -  A  central  image  processing  facility 
(DIPL)  provides  NRL  with  a  powerful  software /hardware  ccuplex  for  the  support  of 
various  ongoing  programs.  The  laboratory  conducts  research  in  computer-aided  image 
enhancement,  image  interpretation,  and  image  presentation.  It  also  provides  image 
processing  services  to  veurious  DOD  orgeuiizations  on  a  special  need  basis. 
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BULK  CRYSTAL  GROWTH  FACILITY  -  Itie  bulk  crystal  facility  has  the  capability  of 
producing  polished  wafers  of  cospound  semiconductors  starting  from  the  elements. 
Crystal  growth  capabilities  include  high  pressure  Csochralski,  Vertical  Bridaian, 
Vertical  and  Horizontal  Gradient  Freese  axui  vertical  Zone  Melt. 
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2.1.2  DATA 


2. 1.2.1  Of fleas  of  Rassarch  and  Taelmology  Application  (ORTAs)  and 
OTT  Focal  Points. 

ORTA  and  DDT  Focal  Point  staffing  and  budget:  FY  92  $223,578,  FY  93  (to  date) 
$318,448.7.  Staffing:  Of-lS  Engineer;  GS-13  Scientist;  GS-12  Engineer;  GS-8 
Secretary 

Publicity /publications .  See  attached  Brochure,  1(f). 

2. 1.2. 2  DTIC  Reports 

(a)  RjRL  Technical  Reports  Submitted  to  OTIC 

m2  gX23 ,  la  jg£ra)  79^ 

483  136  619 

(b)  Representative  Titles 

"Atomistic  siaiulation  of  the  nanoindentation  of  diasiond  and  graphite 
surfaces . " 

"Direct  measiirement  of  the  tenperature- dependent  piezoelectric  coefficients  of 
conposite  materials  by  laser  doppler  vibrometry. " 

"High  frequency  scattering  from  spherical  shells  and  internal  reflection 
resonances . " 

"Rayleigh  backscatter- induced  noise  effects  in  remotely  addressed  fiber 
Michelson  interferometers . " 

"The  role  of  expert  systems  in  ocean  forecasting . " 

"Sole  isotope  fractionation  by  sulfate -reducing  bacteria  in  corrosion 
products . " 

"Transport  in  ultra-dense  plasmas  produced  by  a  picosecond  laser  pulse." 

2. 1.2. 3  Pxiblicatlons 

(a)  Representative  names  of  scientific,  technical,  euid  professional  journals  in 
which  NRL  published: 

Journal  of  Computational  Physics 
IEEE  Journal  of  Quantum  Electronics 
Journal  of  the  Optical  Society  of  America 
Physical  Review  Letters 

Joiiznal  of  the  Acoustical  Society  of  America 
Cooputer  Physics  Communications 

(b)  i^roximate  number  of  publications  (including  conference  proceedings  and 
books) : 

FY  92:  1,113;  FY  93  (to  date) :  733 

(c)  Representative  titles  of  pxibli  cat  ions: 

"Optical  Fiber  Sensor  Technology" 

"Depth  Distribution  of  Energy  Deposition  by 
Ion-Bombardment " 

"Optical  Waveguides  Formed  by  Thermal  Migration 
Ions  in  Glass" 

"Anomalous  Magnetization  of  Amorphous 
TbFe2,  Gd  Fe2  and  YFe2" 
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Flux- Corrected  Transport. 
Algorithms” 


3  Minimal -Error  PCT 


2. 1.2. 4  Conference  &  Syaposia 


FYSa 

mi  iiQ-dfttel 


(a) 

Number  Hosted  by  NRL: 

175 

105 

(b) 

Number  Participated  in  by  NRL: 

2,153 

1,158 

(c) 

Average  nusiber  of  attendees  for 

Conferences  Hosted  by  NRL  is: 

27 

23 

(d) 

Conferences  Participated  in  by  NRL: 

Not  Available 

(e) 

Number  of  attendees  at  conferences: 

conferences : 

range  is  10-14,000 

2.1 

.2.5  Exchange  Programs  6  Visits  (Industry, 

academia,  state  fc 

local 

government,  foreign) 

<a) 

Exchanges  with  industry,  academia,  :  tate 

& 

local  government. 

FY92 

Fy93 

(to  date) 

nSNA  Summer  Faculty  Program 

11 

12 

ASEE  Summer  Faculty  Prograun 

29 

40 

ASEE  Sabbatical  Leave  Program 

4 

4 

ONR  Graduate  Fellows 

8 

6 

NRC  Post  Doc  Program 

34 

23 

ONR  Post  Doc  Program 

26 

12 

IPA 

5 

5 

Summer  Hires -Students 

65 

60 

1040  Students 

41 

19 

Co-op  Students 

39 

27 

Science  &  Engg.  hppren.  Program 

90 

66 

Student  Volunteers 

4 

7 

(b) 

Foreign  visitors 

1,780 

1,008 

(c) 

Foreign  visits  by  laboratory  personnel 

859 

534 

2.1 

.2.6  Grants  and  Co^eratives  Agreeawnts 

(a) 

Donations  of  equipment  to  universities 

No  information 

(include  GFE  turned  over  to 

available  for 

universities) 

equipment 

Fy93 

FY92 

Number  of  Grants  to  universities: 

45 

27 

Total  $  of  Grants : 

$5,972,659 

$6,374,115 

(b) 

Investments  in  university  facilities 

None 

None 

(c)  Education  Partnerships 


USNA  Summer  Fo  ulty  Program 

Asfc-  Summer  Faculty  Program 

ASBE  Sabbatical  Leave  Program 

ONR  Graduate  Fellows 

NRC  Post  Doc  Program 

ONR  Post  Doc  Program 

ZPA 

Simmer  Hires -Students 
1040  Students 
Co-op  Students 
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Sci«nc«  &  Engineering  Apprenticeship  Program 

Student  Volxmteers 

NRL  Ballou  Award 

Black  History  Contest 

Youth  Leadership  Program 

Science  Pair 

Tours 

Career  Day 

Young  Astronauts  Program 

National  Association  of  Partners  in  Education 

Equipment  Loan  Program 

Book  Donations 

Student  Bnployment  Program 

Tutoring  and  Mentoring  Program 

Shadowing  Program 

(d)  DRI  &  Centers  of  Excellence:  Not  an  NRL  function 


2. 1.2. 7  use  of  laboratory  facilities 


(a)  Agreeoient  other  tluui  CRADAs  that  involve 
company  use  of  DoD  facilities 


Number  of  Special  Deposits: 
Total  $  of  Special  Deposits: 

(b)  Industry  use  of  test  centers. 
Give  stibject  matter  of  effort 
and  the  level  of  effort 
($s  and/or  Man*days) 


FY92 

88 

$3,251,329 


FY93 

46 

$2,508,148 


N/A,  since  NRL  is 
not  a  test  center 


2.1.2. 8  CRADAs 


(a)  Active  CRADAs : 

Louisiana  State  University 
ManLabs 

CER  Corporation 

Johnson  Controls  Battery  Group,  Inc. 
Ingalls  Ship  Building,  Inc. 

Alliant  Tech  Systems,  Inc. 

Amoco  Production  Cospany 
ns  Alcohol  Testing  of  america,  Inc. 
Shipley  Coepany,  Inc. 

Harmonic  Lightwaves,  Inc. 

Sealar  Corporation 
Thiokol  Corporation 

Technology  Assessment  and  Transfer,  Inc. 
Ft .  Belvoir 
Quantxjm  Magnetics 

Virginia  Center  for  Innovative  Technology 
University  of  Alaska- Fairbanks 

(b)  CRADAs  under  negotiation,  number 

(c)  Lad)  investment  (estimate) ; 


academia 

academia 

industry 

industry 

industry 

industry 

industry 

industry 

industry 

industry 

industry 

industry 

industry 

state  &  local 

industry 

industry 

academia 

10 

$2,310,000 
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(d)  Incoming  producing  (yes  or  no,  if  "no” 
idiat  about  the  future?) 


Louisiana  State  University  yes 

ManLahs  no 

CBR  Corporation  yes 

Johnson  Controls  Battery  Group,  Inc.  no 

Ingalls  Ship  Building,  Inc.  no 

Alliant  Tech  Systems,  Inc.  no 

Abioco  Production  Company  yes 

ns  Alcohol  Testing  of  America,  Inc.  yes 

Shipley  Coopany,  Inc.  yes 

Harmonic  Lightwaves,  Inc.  yes 

Sealar  Corporation  yes 

Thiokol  Corporation  no 

Technology  Assessment  and  Transfer,  Inc.  no 

Ft.  Belvoir  no 

Quantum  Magnetics  no 

Virginia  Center  for  Innovative  Technology  no: 

university  of  Alaska- Fairbanlcs  no 


yes  for  future 


(e)  Criteria  for  deciding  if  income  is  desired: 

Income  is  desired  when  needed  to  cover  URL' s  costs 
associated  with  cooperative  agreements. 

(f)  Describe  non-monetary  contributions  ,- 

Facilities  and  equipment  idiich  are  not  otherwise  depreciated  emd  part  of 
overhead  costs  are  available  for  these  agreements. 

(g)  Reason (s)  for  backlog,  if  any 

Normal  delays  result  from  the  routing  process.  No  backlog  exists  beyond  that. 


2. 1.2. 9  Intellectual  Property,  Including  Patents, 
Copyrights,  and  Trade  Secrets 


Fy93 


FY92 

(to  date) 

(a) 

Patents  (number  &  titles) 

Titles  too  numerous  to  list. 

58 

48 

(b) 

Patent  applications  (number  &  titles) 

Titles  too  numerous  to  list. 

99 

96 

(c) 

Licenses : 

Ovanic  Synthetic  Materials  Company 
Edge  Technologies 
Ultrafine  Powder  Technology 
QS)  Systems ,  Inc . 

Iowa  State  University  Research 
Foundation 

U.S.  Alcohol  Testing  of  America,  Inc. 

Cardolite  Corporation 

Edge  Technologies 

Sandoil  Compamy 

QE  Technology,  Inc . 

GEO 'Center /Shipley 
Allied  Corporation 
Haspshire  Instruments,  Inc. 

Insect  and  Aquatic  Management  Systems, 
Inc. 


industry 

industry 

industry 

industry 

academia 

industry 

industry 

industry 

industry 

industry 

industry 

in(histry 

industry 

industry 
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(d)  Royalty  Incone 


Ovanic  Synthetic  Materials  Coepany 
Edge  Technologies 
Ultrafine  Powder  Technology 
GMD  Systems,  Inc. 

Xowa  State  University  Research 
Foundation 

U.S.  Alcohol  Testing  of  America,  Inc. 
Cardolite  Corporation 
Edge  Technologies 
Sandoil  Ccopany 
QE  Technology,  Inc . 

GEO  *  Center /Shipley 
Allied  Corporation 
Hasqpshire  Instmments ,  Inc. 

Insect  &  Aquatic  Management 
Systons ,  Inc . 


FYSa 


FY92 

(to  da 

$  5,000 

$ 

2,500 

$  5,000 

$ 

5,000 

$0 

$ 

4,250 

$0 

$ 

1,000 

$0 

$ 

4,500 

$75,000 

$127,000 

$10,000 

$ 

2,000 

$  5,000 

$ 

10,000 

$  5,000 

$ 

5,000 

$  3,000 

$ 

3,000 

$0 

$ 

20,000 

$0 

$0 

$0 

$0 

$182.65 

$28.41 

(e)  CRADAs  that  provide  trade  secrets,  know-how,  copyrights 

Shipley  Coopany,  Inc. 

Virginia  CIT 

ns  Alcohol  Testing  of  America,  Inc. 

Technology  Assessment,  Inc. 


(f)  Describe  backlog  in  patent  sq)pli cat ions:  None 


(g)  Attorneys  stpporting  DTT,  including  patent  attorneys. 

Thirteen  attorneys  8xq>po3:t  DTT,  representing  a  total  of  7,0  MT  ($1,050,000) 
(all  attorneys  located  in  Washington  headquarters.) 


Attorney  travel  budget  -  $7,500 


The  attorneys  teach  scientists  and  engineers  regarding  patent  and  license 
requirements  through  direct  communications,  seminars,  talks,  booklets,  and 
articles . 


2.1.2.10  Technology  Reinvestment  Project  Efforts 

(a)  Manhours  and  resources  provided  to  support 

the  TRP  staff,  proposal  team  formation/ 
pr^osal  development,  and  sources  selection 

(b)  Number  of  proposals  received  in  each  Deployment 

Activity,  Technology  Focus  Area,  and  Education 
Activity. 

2.1.2.11  Interactions  with  non  DoD  organisations 


1.5  person 
months 


(Not 

available) 


Too  numerous 
to  list 
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2.1.2.12  Efforts  esrrisd  out  undsr  logsl  authorltlss  othsr  than  tha  Stavan-wydlar 
Tacbnology  Innovation  Act  of  1980,  as  Anandad  (Dascribar  tha  afforts,  if 
any,  and  tba  lagal  authority. 

Special  Deposits  Navy  Regulation  §  0835 

Columbia  University  Navy  Regulation  S  0835 

Ferrite  Consortium  31  U.S.  Code  S  6305 

6FE  donations  Redelegation  of  Authorities 

and  Responsibilities  from  the 
Secretary  of  the  Navy  to  Navy 
Orgamizations  for  Science  and 
Engineering  Education, 

7  Januaury  93 
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2.1.3  PUOIS 


Ziqproving  the  local  technology  transfer  process. 

(a)  The  principal  thrust  of  NRL's  Technology  Transfer  Program  will  focus  on 
licensing  of  patents  and  the  develppoaent  of  CRADAs  with  U.S.  industry.  This 
es^hasis  is  based  on  our  belief  that  it  represents  that  most  effective  means 
of  transitioning  technology  resources  from  our  laboratory  to  the  U.S.  private 
sector  for  the  purpose  of  creating  jobs  and  enhancing  the  international 
coepetitiveness  of  our  econosiy. 

(b)  Our  s^pproach  will  be  to  focus  on  a  limited  number  of  technologies.  To 
acccoplish  this,  we  will  endeavor  to  use  a  structured  three  step  approach: 


(c) 


(d) 


1)  Identifying 
Technology 


2)  Developing  a  tramsition 
Strategy 


3)  Finding  a 
Partner 


Elements 


Elements 


^laments 


e  Does  the  Technology 
satisfy  a  market 
need? 

e  Does  it  offer 
significant  ad¬ 
vantages? 
e  Is  it  ready  for 
transition? 
e  Is  there  a 

coomitted  chanpion? 


e  Create  a  vision  of  the 
commercial  opportunity 
e  Catalog  the  end  markets 
e  Identify  coopamies 
serving  the  nuurkets 
e  Recognize  strengths 
required  of  the  partner 
Technology,  Marketing, 
Manufactiuring,  Financial 


e  Protect  Chasqpion 
Recosmendat i ons 
e  Data  Bases 
e  Networking 
e  Marketing  Program 


The  ntimber  of  meetings  and  conferences  dealing  with  Technology  Transfer  has 
increased  significantly  recently.  NRL  intends  to  limit  its  participation  in 
these  activities  and  will  continue  to  monitor  the  benefits.  Industrial 
interest  in  NRL's  technology  has  been  and  is  anticipated  to  continue  to  be 
greatest  in  the  fields  of  Advanced  Materials,  Chemistry,  Sensors,  Bicnolecular 
Engineering,  Microelectronics  and  Optics. 


Acceptable  measures  of  perfomumce  for  Technology  Transfer  do  not  exist  within 
the  Federal  laboratories,  although  efforts  are  being  made  to  establish  a 
system.  NRL  will  monitor  licensing  income  and  levels  of  CRADA  research  on  a 
periodic  basis  and  monitor  the  efforts  to  establish  a  national  system. 
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DEPARTMENT  OF  THE  NAVY 
DOMESTIC  TECHNOLOGY  TRANSFER 


REPORTING  CGMKANPS 

2.2  NAVAL  MEDICAL  RESEARCH  AND  DEVELOPMENT  CENTER  (NMRDC) 
BETUESDAf  MD 

2.2.1  OVERVIEW 

2! 2. 2  DATA  (ZNCLDDING  DTIC  REPORTS) 

2.2.3  PLANS 


2.2.1  OVSRVmv 


HlkVaLL  mDIC&L  EISIAKCB  AKD  OXVXIiOnilllT  CCMKMO) 

B«tb*«da,  HD  20889-5606 

ORXA  and  Director  of  Research  and  Development  (Code  04) 

CONTACT:  Captain  Robert  Carter,  Ph.  (301)  295-0883,  Fax  295-4033,  email 
rdc04enmrdcl .nmrdc.nnmc.navy.mil . 

STNOPSIS:  The  Naval  Hedical  Research  and  Developesmt  Comnand  (NMRDC)  is  one  of  the 
most  efficient  Cooperative  Research  and  Development  Agreeaient  (CRADA)  generators  in 
the  Federal  Government  (23  CRADAs/$105M)  .  NMRDC  is  a  system  of  11  laboratories 
worldwide  with  a  headqiuurters  in  Bethesda  MD.  NMRDC  integrates  resources  from 
dosens  of  sponsors  and  manages  the  performance  of  hundreds  of  government  and 
extraaniral  performers  in  biomedical  R&D  ranging  from  basic  research  to  engineering 
developsient .  Coofjlete  listings  of  CRADAs  or  work  units  and  performers  are  available 
from  the  contact  cited  above. 

IZPXRTZSK:  Infectious  disease  ejqiertise  is  foimd  in  NMRDC  overseas  laboratories  in 
Cairo  (Egypt) ,  Jakarta  (Indonesia)  and  Lima  (Peru)  .  They  have  cu^>abilities  for 
tropical  medicine  and  field  trials  of  pharmaceuticals,  especially  those  related  to 
malaria,  HIV,  cholera,  dengue,  schistosomiasis,  caapylobacter,  enterotoxigenic  B. 
Coli,  and  leishmanieuiis .  Medical  entomology  related  to  diseases  at  overseas  sites 
includes  antigen  detection,  pesticides  and  pesticide  resistance.  Other  infectious 
disease  research  capabilities  are  available  at  Bethesda,  MD. 

Aviation  medicine  expertise  resides  at  Pensacola,  FL.  There  are  capabilities  in 
environaiental  pathof^iysiology,  protection  and  assessment  of  vision  and  hearing, 
spatial  disorientation  and  motion  sickness,  and  aviator  selection  and  performance. 

DOD  Dental  research  is  collocated  at  Great  Lakes,  IL.  Additional  Navy  dental 
capabilities  are  in  Bethesda,  MD  and  the  overseas  laboratories.  Dental  culpabilities 
include  oral  microbiology,  manufacturing  technology  for  \inique  (dental  prosthetic) 
it«Bs,  dental  materials,  sterilization  techniques,  and  ianiunobiology  of  bone. 

Undersea  Medicine  research  at  Groton,  CT  features  expertise  in  auditory  and  visiial 
perception,  including  evoked  auditory  emissions  and  novel  techniques  for 
presentation  of  signals  in  noise  to  entumce  their  detection. 

Diving  medicine  research  at  Bethesda,  MD  enphasizes  treatflients  for  decoopression 
sickness  and  arterial  gas  embolism,  high-pressure  neurophysiology,  hydrogen  diving, 
and  work  in  cold  water.  Deconpressirai  tables  based  on  probabilistic  reasoning  and 
data  from  deconpression  experiments  is  another  capability;  potential  applications 
include  a  decoopression  meter. 

Reseaurch  in  Biodynamics,  acceleration  measurement,  nigh- speed  photogrammetry,  neuro- 
electrpphysiology,  ship  motion,  and  ispact  acceleration  are  accooplished  at  Mew 
Orleans . 

San  Diego  CA  capabilities  include  physiological  measurement  of  states  of  attention, 
exercise  and  sports  physiology,  physiology  of  hot  auid  cold  environments, 
physiological  testing  of  microclimate  cooling  devices,  sleep  management  and 
epidemiology . 

Toxicologic  reseaurch,  including  behavioral  toxicology,  is  conducted  in  Dayton,  OH. 
Capabilities  for  measurement  of  bioeffects  amd  bioabsozpticxi  of  radiofrequency 
radiation  (e.g.,  for  hypothermic  rewazming)  are  at  Sam  Antonio  TX  and  Pensacola  FL. 

Biomedical  expertise  at  Bethesda,  MD,  includes  woxmd  healing,  septic  shock, 
hypothermia,  blood  substitutes,  rapid  assays,  ismunology  and  tramsplamtation . 
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nVZQTn  FACZZiITIXS: 


New  Orleans,  LA.  facilities  include  a  man-rated  three -degree -of -freedom  ship  motion 
simulator  capable  of  a  22 -foot  heave,  man-rated  vertical  emd  horizontal  intact 
accelerators  and  a  data  base  of  human  2uid  monlcey  head  and  neck  responses  to  is^ct 
acceleration. 

Thooias  Domes  toxicology  facilities  are  in  Dayton,  OH. 

Spatial  orientation  test  facilities  in  Pensacola,  FL  include  a  rotating  room  and 
several  multiple-degree  of -freedom  devices. 

IDIRDC  has  unique  overseas  field  test  sites  for  infectious  disease  vaccines, 
prophylaxis  and  treatments. 

Microwave  and  other  radiofrequency  radiation  generators  for  bioeffects  testing,  and 
"green  man"  technology  for  aissessment  of  bioabsorption  are  in  Pensacola,  FL  and 
San  Antonio,  TX. 

Heat/cold  research  facilities  are  available  in  Bethesda,  MD;  San  Diego,  CA;  and 
Pensacola,  FL. 

Bethesda,  MD  has  a  hyperbaric  facility  man-rated  to  3300  feet  of  sea  water,  with 
extensive  experience  in  mixed-gas  and  saturation  diving.  Groton,  CT,  has  a  10 -foot 
diameter  hyperbaric  man-rated  to  350  feet  of  seawater.  Both  of  these  facilities 
have  capabilities  for  immersion. 

ALAC- accredited  animal  facilities  are  in  Great  Lakes,  XL  and  Pensacola,  FL. 

Area  of  Laboratory  Bzpertlse,  by  ASBRKM  Joint  Technical  Coordinating  Group  (JTCG) 
Categories 

JTCG  1,  Dental 

Naval  Dental  Research  Institute,  Great  l.akes,  XL 

Research  Department,  National  Naval  Dental  Center,  Bethesda,  MD 

JTCG  2,  Infectious  Disease 

Naval  Medical  Research  Institute  (NMRI) ,  Bethesda,  MD 
Naval  Medical  Research  Unit-2,  Jakarta  Indonesia 
Naval  Medical  Research  Unit-3,  Cairo  Egypt 
NMRI  Infectious  Disease  Detactuaent,  Lima  Peru 

Naval  Health  Research  Center  (NHRC  Epidemiology  Dept) ,  San  Diego,  CA 

JTCG  3,  Chemical  Defense 

NMRI  Toxicology  Detachment,  Dayton  OH 

NHRC  (J^lied  Physiology  Dept  re  heat  problems  of  protective  geuments) ,  San  Diego, 
CA 

JTCG  4,  Biological  Defense 
NMRI 

Naval  Reseaurch  Laboratory,  Washington,  DC 
NHRC  (Applied  Physiology  Department) 

JTCG  5,  Hxjman  Systems 

NMRI  (deep  sea  diving,  diver  performance,  heat/cold  stress) 

NHRC  (sustained/ continuous  operations,  work  physiology,  conditioning,  nutrition, 
fitness  standards,  neuroscience,  personnel  measurements) 

Naval  Suboiarine  Medical  Research  Laboratory,  Groton,  CT  (deep  sea  diving,  suboiarine 
medicine,  nutrition,  vision  and  hearing  conservation/measurement,  sonar  displays, 
human  factors,  fitness  standards) 

Naval  Biodynamics  Laboratory,  New  Orleans,  LA  (ispact  acceleration,  aviation  crew 
safety  systems,  ship  motion,  SECNAV- approved  human  research  volunteers) 

Naval  Aerospace  Medical  Research  Laboratory,  Pensacola  FL  (spatial  orientation, 
aviator  selection,  radiofrequency  radiation  bioeffects,  continuous/sustained 
operations) 
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JTCG  6,  Conbat  Casualty  Care 

raSRI  (septic  shock,  would  healing,  non-freezing  cold  injuries,  blood  products  and 
sxibstitutes) 

NHRC  (casualty  rate  estimation,  electronic  "dog  tag",  computer- assisted  diagnosis, 
orthopedic  injuries  from  physical  training) 
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2.2.2  DATA 


2. 2. 2.1  Office*  of  Rosearcb  and  Technology  J^lication  (ORTA)  and  Defense 
Technology  Transfer  Focal  Points 

(a)  Naval  Medical  Research  emd  Develojanent  Command  maintains  a  headqu2u:^ers  ORTA 
and  ORTAs  in  some  subordinate  laboratories  having  more  technology  transfer 
activity.  The  Headquarters  ORTA  POC  is  the  Director  of  Research  and 
Developsient  (CAPT  C£u:ter)  .  He  is  sxq^ported  by  a  part-time  oumagement 
assistant  to  maintain  files  of  technology  transfer  regulations  and  to  keep 
track  of  patent  prospects  and  CRADAs  under  review  throughout  his  staiff.  He 
has  the  support  of  a  full-time  Intellectual  Property  Counsel. 

(b)  Subordinate  laboratories  with  part-time  ORTAs  include  Naval  Aerospace  Medical 
Research  Laboratory  (LCDR  Dolgin) ,  and  Naval  Medical  Research  Institute  (CAPT 
Gaugler) . 

(c)  Navy  medicine  has  provided  two  focal  points  for  the  Defense  Technology 
Transfer  Program.  CDR  Peter  Kent  is  focal  point  for  trauma  care,  auid  CAPT 
Ranald  Turco  is  focal  point  for  medical  information  systems. 

(d)  As  part  of  its  technology  transfer  outreach,  NAVMBDRSCHDEVCOM  published  a 
solicitation  for  CRAOA  partners  in  Commerce  Business  Daiily  (Attachment  A) . 

This  generated  dozens  of  inquiries.  The  same  solicitation  is  on  national 
electronic  mail  networks. 

(e)  In  addition,  NAVMBDRSCHDEVCOM  has  published  and  distributed  700  copies  of  a 
directory  (Attachment  B)  of  its  principal  investigators.  This  directory 
facilitates  private  sector  searches  for  ongoing  projects  and  caqudsilities  with 
potential  for  spin-off. 

(f)  Naval  Medical  Research  and  Development  Command  has  published  four  new 
instructions  during  the  past  yeau:  to  define  its  technology  transfer  processes. 
It  distributed  copies  of  its  Broad  Agency  Announcement  to  all  Historically 
Black  Colleges  and  Universities. 

2. 2. 2. 2  DTIC  Reports 

(a)  NMRDC  Technical  Reports  Submitted  to  DTIC 

FY31  £IS3-L3-qtr.?),  Total 

58  25  83 

(b)  Representative  Titles 

"Diagnosis,  treatoient,  and  prevention  of  malaria." 

"The  effects  of  digital  sas^ling  rate  and  bit  quantization 

on  passive  auditory  sonau:  target  detection  performance . " 

"The  endemic  infectious  diseases  of  Somalia." 

"Heterosexual  transmission  of  viral  hepatitis  amd 

cytomegalovirus  among  United  States  military  personnel  stationed  in  the 
Western  Pacific." 

"Hydrogen- rated  systems  for  in  vitro  studies  at  pressure:  operating  procedures 
amd  emergency  procedures . " 

"Steroids  in  pneumococcal  meningitis." 

"Vivax  malaria  resistauit  to  treatment  auid  prophylaucis  with  chloroquine . " 
"Potential  Clinical  Applications  of  Signal  Transduction 
"Measurements  in  Maurrow  Tramsplauitation  and  HIV-l  Infection." 
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2. 2. 2. 3  Publleatlona  publlalwd  in  €2  jouxnals. 

(a)  Representative  Naaies  of  Journals  (total  of  62)  : 

-  JUnerican  Journal  of  Physiology 

-  Behavioral  and  Neural  Biology 

-  Cellular  Inmunology 

-  Electroencephalography  and  Clinical  Neurophysiology 

-  iBnunology  Today 

-  Journal  of  Applied  Physiology 

-  Medicine  and  Science  in  Sports  and  Exercise 
•  Pharmacology,  Biochemistry,  and  Behavior 

(b)  NUaiber  of  Publications  including  conference  proceedings  and  books:  287 

(c)  List  of  representative  titles: 

"T  cell-receptor  mediated  recognition  of  self-ligemd  induces  signaling  in 
immature  thymocytes  before  negative  selection . * 

"Variations  in  thymocyte  susceptibility  to  clonal  deletion  during  ontogeny, 
laqplications  for  neonatal  tolerance. 

"Potential  clinical  applications  of  signal  transduction  measurements  in 
marrow  transplantation  and  HXV-l  infection." 

"Characterization  of  the  Mis'  system.  II.  Identification  of  Mouse  Masmary 
Tumor  Virus  Proviruses  involved  in  the  clonal  deletion  of  self -Mis'- reactive 
T  cells . " 

"Tyrosine  Reverses  a  Cold- Induced  Memory  Deficit  in  Htanans." 

"Biol^ical  Responses  to  Exchange  Transfusion  with  Liposome -Encapsulated 
Hemoglobin . " 

-  Makeig,  S.,  and  Inlow,  M. ,  "Lapses  in  alertness:  coherence  of  fluctuations 
in  performance  and  EEC  spectrum"  Electroencephalography  and  Clinical 
Neurophysiology  (at  press) 

-  Makeig,  S.,  Elliott,  F.S.,  and  Postal,  H.,  "First  Demonstration  of  an 
Alertness  Monitoring/Mzuiagement  System”.  Naval  Health  Research  Center, 

San  Diego,  CA.  (in  preparation) 

2. 2. 2. 4  Conferences  and  Symposia 
(a)  More  than  500  attendees:  55 

Exaoples ; 

Schrot,  J  (Apr  1992)  .  Effects  of  L- tyrosine  administration  on  cold- induced 
memory  deficits.  Naval  Surface  Narfaore  Center,  Silver  Spring,  MD  -  more  than 
500  attendees. 

-  Armstrong,  DH  (May  1992)  .  Aerobic  fitness  in  wceien  affects  metabolic  and 
endocrine  responses  to  3.5*  air.  American  College  of  Sports  Medicine,  Dallais, 
TX  -  more  than  500  attendees. 

Shurtleff ,  D  (Oct  1992)  .  Tyrosine  reverses  a  cold- stress -induced  mesiory 
deficit  in  hximans.  AnnxMil  Meeting  for  the  Society  for  Neuroscience,  Anaheim, 
CA  -  more  than  500  attendees. 

June,  CH  (Aug  1992)  .  Potential  Clinical  i^lications  of  Signal 
Transduction  Measurements.  Fifth  Annual  Meeting  of  the  Association  of  Medical 
LaOsoratory  Immunologists,  Arlington,  VA  -  over  500  attendees. 
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KAsaler,  SW  (Dec  1991) .  Hanatopoietic  Regulatory  Functions  of  Dengue  Virus 
Infected  Strosial  Cells  in  Cultiures  of  Hunan  Marrow.  American  Society  of 
Hematology  •  over  500  attendees. 

Kessler,  SH  (Dec  1991) .  Changes  in  human  bone  marrow  long  term  cultures 
after  infection  of  strosial  cell  layers  with  HIV-l.  American  Society  of 
Honatology  -  over  500  attendees. 

(b)  IOC '500  attendees:  8 

Bxeuifiles : 

Kessler,  SW  (Oct  1991) .  Reverse  purging  of  marrow  by  CD34-f  cell  positive 
innunoselection .  Third  International  Symposium  on  Bone  Marrow  Purging  and 
Processing,  San  Diego,  CA  -  100/500  attendees. 

June,  CH  (Feb  1993)  .  Potential  role  of  CD28  wd  CTIA-4  in  autoimsune 
disease.  Dana  Farber  Cancer  Institute,  Boston  MA  -  100/500  attendees. 

(c)  Under  100  attendees:  17 

Harlan,  DM  (Jan  1993)  .  Role  of  costifflulatory  molecules  in  Diabetes.  The 
University  of  Michigan  Medical  Center,  Endocrinology  Research  Conference  * 
under  100  attendees . 

2. 2. 2. 5  Exchange  Programs  and  Visits 

(a)  Exchanges  with  industry,  academia,  state  wd  local  government:  58 

Exaiqiles: 

•  Dr.  Scott  Koenig,  Medlmmune,  Inc.,  Gaithersburg,  MD. 

•  Dr.  A.  Landay,  Department  of  Immunology,  Rush  Presbyterian  Medical  Center, 
Chicago,  IL. 

•  Dr.  Hiroyuki  Hirano,  Experimental  lamunology  Branch,  National  Cancer 
Institutes,  National  Institutes  of  Health. 

Dr.  Mary  Ann  C.  Principato,  Division  of  Virulence  Assessment,  Ismun^iology 
Branch,  Pood  emd  Drug  Administration. 

Dr.  Katsuyuki  Yui,  Department  of  Pathology  and  LaUsoratory  Medicine, 
university  of  Pennsylvania. 

(b)  Foreign  visitors:  26 

ExaiQiles: 

B.  Foxwell,  Ph.D.  (1993),  Kennedy  Institute  of  Rheumatology,  London,  U.K. 

Dr.  Rina  Guy,  The  Lautenberg  Center  for  General  auid  Tumor  lamunology.  The 
Hebrew  university-Hadaussah  Medical  School  Jerusalem,  Israel,  June/1993. 

-  Dr.  Yasuo  Ishida,  Division  of  Molecular  Genetics,  Center  for  Neurobiology 
amd  Moleculau:  lamunology.  School  of  Medicine,  Chiba  University,  Ja^>aui, 
Maurch/1993  and  Sept/1992. 

Dr.  Didier  LaGaurds,  Centre  D' Etudes  e  de  Recherches  de  Medecine, 
Aerospatiale  Bretigny-sur-Orge  Cedex,  France 
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(c)  Foreign  visits  by  laboratory  personnel:  lO 
Bxas^les: 

Dr.  H.  Goforth  (NHRC) ,  Defence  and  Civil  Institute  of  Envirounental 
Medicine,  Toronto,  Ontaurio,  Canada 

LCDR  D.  Dolgin  (NAMRL) ,  Lufthansa  Airlines  and  German  Aerospace  Research 
Establishment  (DLR)  .  Hamberg,  Germainy 

2. 2. 2. 6  Use  of  Laboratory  Facilities  (Not  i^licable) 

2. 2. 2. 7  CRRDAs 

Cooperative  Research  and  Development  Agreements  (CrRADAs)  are  frequently  utilised  by 
the  Naval  Medical  Research  and  Development  Coomand  and  its  subordinate  facilities. 
There  is  no  backlog  of  CRADAs;  normal  minimal  processing  is  the  only  significant 
delay.  Processing  time  for  a  standard  CRADA,  idiich  the  NAVNEDRSCHDEVCOf  Commanding 
Officer  can  sign,  is  as  little  as  a  week.  CRADAs  cure  planned  to  be  revenue  neutral; 
income  offsets  costs  of  government  enqployee  incremental  workload  and  of  incrmnental 
use  of  other  government  assets.  Net  incremental  lab  investsient  is,  therefore,  zero. 
Gross  lab  investment  is  ^;>proximately  $10  million;  about  15%  of  pers(»inel  are 
directly  involved  in  CRADA. 

Descriptions  of  25  CRADAs  executed  as  of  7/13/93  follow: 

NMRI/Futrex,  Znco^orated 

Goals:  To  investigate  the  feasibility  of  a  non- invasive  instrument  that  uses 
transdermal  near*  infrared  spectro8c^>y  for  monitoring  percent  body  fat  and 
total  water. 

NHRC/Symtonic  USA,  Incorporated 

Goals:  To  investigate  the  value  of  the  electromagnetic  sleep  induction  device 
(LBBT)  for  facilitating  sleep  in  subTects  who  must  work  after  shifting  time 
zones  or  are  moved  from  the  day  to  the  night  shift. 

NBDL/Snell  Memorial  Foundation 

Goals:  To  imalyze  human  dynamic  responses  to  ispact  acceleration  and  to 
determine  the  correlation  of  these  responses  with  injury  potential . 

NAMRL/  (An  Airline] 

Goals:  To  exchange  data  auid  information  about  the  performance  of  pilots  who 
have  served  with  both  the  Navy  and  the  Airline. 

NAMRL/Maxwell  Safety  Products,  Ltd 

Goals:  To  provide  Maucwell  with  data,  not  otherwise  obtainable  by  a  small 
business,  to  present  to  OSHA  and  the  FCC  in  order  to  gain  approval, 
endorsement  2aid  permission  regarding  the  use  of  the  RFR  suits  in  industry  and 
to  provide  the  Navy  with  this  data  for  its  internal  use. 

NMRI/Cellco,  Incorporated 

Goals:  To  develop  technology  that  will  permit  in  vitro  cultiire  and  expansion 
of  human  hematopoietic  progenitor  cells. 

NMRI  /Pharmingen 

Goals:  To  ensiire  the  full  use  of  the  results  of  the  Federal  Government's 
investment  in  research  by  developing  and  making  the  products  of  the  DSl  cell 
line  available  to  the  interested  public. 

(MOO)  NBDL/Tulane  University 

A  general  agreement  to  work  with  the  University. 

NHRI /USAMRDC/Eniricerche 

(Soals:  To  investigate,  develop  and  optimize  agents  used  in  the  prevention  or 
treatment  of  P.  falciparum  malaria. 
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NAMRL/University  of  Illinois 

Goals:  To  investigate  the  effects  of  fatigue  on  human  information  processing. 
NAURU- 3 /The  Bioanthropology  Foundation 

Goals:  To  develop  information  on  the  distribution  and  risk  factors  for 
encountering  poisonous  snakes  in  various  geographical  areas  in  Egypt . 

(MOO)  NAMRL/University  of  West  Florida 
A  general  agreement  to  work  with  the  University. 

NMRI/  [A  Medical  Research  Cooipany] 

Goals:  To  investigate,  di^^velop,  and  optimize  agents  used  in  biochemical, 
tissue  culture  and  emimal  model  systems  to  evaliiate  their  capacity  to  inhibit 
the  activity  or  inf activity  of  Dengue  fever  virus,  P.  falciparum,  or  other 
selected  pathogens. 

NMRI/Genelabs  Technologies  Inc. 

Goals:  To  study  and  develop  information  eUaout  the  epidemiology,  immunology, 
and  molecular  biology  of  the  hepatitis  E  virus. 

NAMRU-3/Merck  and  Con^uy,  Inc.  (a) 

Goals:  To  research,  develop,  and  evaluate  formalin  inactivated  alum- 
adjuvuted  hepatitis  A  vaccine,  and  to  perform  a  clinical  research  study. 

NDRIDB/Colla-Tec,  Inc. 

Goals:  To  ccatpaxe  the  clinical  attachment  gain  in  mandibular  class  II  molar 
furcation  defects  by  guided  tissue  regeneration  utilizing  either  a  resorbable 
collagen  membrane  or  a  non-resorbable  polytetrafluoroethylene  membrame. 

NDRIOB/LifeNet 

Goals;  To  ccapaxe  the  amount  of  bone  formed  using  two  different  particle 
sizes  of  demineralized  freeze-dried  bone  allograft. 

NHRC/Stephen  Newmark,  M.O.,  Inc. 

Goals:  To  investigate  the  effects  of  carbohydrate  metabolism  on  heat,  stress, 
exercise,  and  hydration. 

NMRI/Repligen  Corporation 

Goals:  To  evaluate  bone  regeneration  around  hydroxyapatite -coated  dental 
isplants  placed  in  fresh  extraction  sockets  both  with  or  without  decalcified 
freeze-dried  bone  allograft  (DFDBA)  placed  in  the  residual  socket,  and  to 
compare  such  results  with  bone  regeneration  and  crestal  bone  resorption  uound 
plasma- sprayed  titanium  dental  ispleuits  placed  in  extraction  sockets  following 
grztCting  of  the  residual  socket  with  DFDBA  at  the  time  of  inplant  placement. 

NAMRL/Otis  Elevator  Coopany 

Goals:  To  investigate  the  physiological  responses  to  a  variety  of 
acceleration  profiles  encountered  in  high-speed,  large  displacement  elevators. 

NMRI /Genetic  MediSyn  Corporation 

Goals:  To  design  and  investigate  the  protective  effects  of  auitisense 
molecules  against  the  inflammation  associated  with  septic  shock  in  euiimals , 
cell  cultures,  euid  human  subjects. 

NMRI /Integrated  Diagnostics,  Inc. 

Goals:  To  develop  new  rickettsial  assays  for  the  serodiagnosis  of  various 
species  of  rickettsiae  in  clinical  specimens,  wd  to  investigate  and  test  the 
sensitivity  and  specificity  of  these  assays. 

(MOU)  NBDL/University  of  New  Orleams 
A  general  agreement  to  work  with  the  University. 
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NAMRL/Blectronic  Health  Technologies,  Inc. 

Goals:  To  investigate  the  potential  usefulness  of  a  medical  device  that  would 
be  used  to  increase  the  flow  rates  of  blood  and  lymphatic  fluid  in  the 
extreaiities  by  combined  use  of  mild  hyperthermia  and  deep- layered  muscle 
contraction  in  an  effort  to  accelerate  wound  healing  rates  by  virtue  of 
localised  increased  oxygen  perfusion. 

2. 2. 2. 8  Zntellectiial  Property,  Including  Patents,  Copyrights,  and  Trade  Secrets 

(a)  Patents :  14 

Patent  applications:  30 

(b)  Licenses  •  At  the  moaent,  licenses  in  NAVY  are  negotiated  by  ONR.  This 
Laboratory  command  does  not  have  any  at  this  time,  but  offers  are  out  on  U.S. 
Patent  N*  4,685,462  and  5,160,828. 

Royalty  Income  -  Under  the  Pharmingen  CRADA,  some  reimbursmnent  mmey  is 
received  on  a  periodic  basis  that  is  the  equivalent  of  a  royalty.  By  that 
CRADA,  a  hybridoma  producing  an  antibody  useful  in  emalytic  tests  was 
transferred  to  industry.  Pharmingen  sells  several  commercial  products 
including  the  antibody.  No  patent  royalties  have  been  received  at  this  time. 

(c)  Backlog  in  Patent  Disclosures  -  At  this  time  there  are  27  invention 
disclosures  awaiting  preparation  of  an  application.  All  have  been  evaluated. 
Four  will  be  filed  as  SIRs,  two  or  three  will  be  filed  by  a  CRADA  partner. 

Bids  eure  now  being  requested  for  the  preparation  of  applications  for  the 
remainder.  Some  have  been  pending  two  years.  The  backlog  built  iq>  because 
three  years  ago,  the  Command  hired  a  patent  attorney  to  service  the  command 
and  as  the  attorney  aggressively  nuurketed  his  services  (articles  and  speeches) 
invention  disclosures,  CRADAs  and  other  legal  issues  overwheLned  capacity. 

(d)  Attorneys  svipporting  DTT  -  The  Command  is  headquarters  for  8  laboratories  in 
14  different  locations  enploying  1,262  military  and  civilian  persons  augmented 
by  visiting  scientists,  intergovernmental  trauisfers,  research  fellows,  etc. 

The  stibordinate  laboratories  are  located  from  Cairo,  Egypt  to  Jedcarta, 
Indonesia.  The  Command  eiqploys  one  GM-15  patent  attorney,  svqjported  by  one 
GS*6  assistant  to  prepare  all  patent  applications  and  CRADAs  for  all 
sxibordinates  as  well  as  handle  other  IP  questions  and  act  as  liaison  for 
general  legal  problems.  In  addition,  the  Command  receives  requests  for  the 
attorney' s  assisteuice  from  other  BDMED  organizations .  The  attorney  works 
closely  with  the  Director  of  Research/ORTA  and  his  steiff  to  evaluate  all 
invention  disclosures,  review  work  statements  of  CRADAs  in  accordance  with 
established  Comsumd  instructions  and  maU^e  the  business  decisions  to  continue 
prosecution  of  pending  applications  or  pay  maintenance  fees  on  issued  patents. 

(e)  The  attorney  trains  the  staff  in  technology  transfer  by  articles  in  the 
Coomand  newsletter,  lectures  at  the  subordinate  commands,  laboratory  visits, 
emd  constant  telephone  FAX  and  E-mail  contacts  with  individual  scientists. 

The  attorney  has  delivered  talks  on  tech  tramsfer  to  personnel  at  BUUED  and  in 
conferences  sponsored  by  tech  tramsfer  and  bar  association  orgamizations . 

2. 2. 2. 9  Defense  Technology  Reinvestsient  Program  (TRP) 

Approximately  250  manhours  were  devoted  to  the  trauma  care  focus  aurea  of  the  TRP 

between  i4>ril  29  auid  June  29  1993  at  Naval  Medical  Research  amd  Development  Command. 

A  ccmpaurable  investment  was  made  in  the  medical  information  systems  focus  area. 

l^roximately  200  inquiries  amd  expressions  of  interest  were  received  in  the  trauma 

caure  focus  area  alone. 

2.2.2.10  Interactions  with  Non-DOD  Organizations 

(a)  CRADA  with  Genetic  MediSyn  Inc.  Genetic  MediSyn  provides 

oligodeozynucleotides  amd  expertise,  NMRI  provides  testing  (both  in  vitro  and 
in  vivo.  We  have  7  patent  applications  in  various  stages.  These  patents  acre 
shared  between  the  partners. 
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(b)  Dr.  Lee  and  Or.  Davis  established  a  Coc^rative  Research  and  Develafjoent 
Agreement  (CRADA)  between  Naval  Medical  Research  and  Development  Command 
(NMRDC)  and  Cellco,  Inc.  CRADA  was  established  June  25,  1992. 

(c)  CRADA  with  Genetic  MbdiSyn,  Inc.  In  this  agreement  Genetic  MediSyn  provides 
oligodeoxynucleotides  and  expertise,  NMRI  provides  testing  (in  vitro  amd  in 
vivo) .  Seven  shared  patent  applications  are  in  various  stages. 

(d)  CRADA  with  Glycomed.  In  this  agreement  Glycomed  will  provide  various  products 
to  be  tested  as  antiflammatory  agents  and  NMRI  will  conduct  the  in  vivo 
testing . 

(e)  Collaboration  with  Or.  Arthur  Trask,  Fairfax  Hospital.  Dr.  Trask  will  provide 
human  vascular  tissue.  Dr.  McKenna  will  use  this  tissue  to  measture  the  effects 
of  LPS  and  cytokine  mediators  on  vascular  contractility  on  this  tissue. 

(f)  Collaboration  with  Dr.  Jack  Lee  at  the  University  of  Pennsylvania,  Magnetic 
Reson2Uice  Center.  NMRI  is  studying  the  effect  of  sepsis  on  oxygen  delivery 
and  intracellul2u:  oxygen  utilization  using  magnetic  resonance  spectroscopy. 
NMRI  conceived  of  the  idea,  and  is  providing  the  septic  models,  and  funds  for 
the  instrument  time.  The  Magnetic  Resonance  Center  is  providing  the  magnetic 
resonance  expertise,  the  animals,  and  personnel  to  conduct  the  experiments. 

(g)  Collaboration  with  Dr.  Yang  at  the  National  Institutes  of  Health.  Dr.  Lee  has 
provided  monoclonal  antibodies  against  newly  discovered  neuropeptides  that 
have  been  isolated  by  Dr.  Voting. 

(h)  Coll5U3oration  with  Dr.  Charles  Odya,  University  of  Indiana,  Bloomington. 

While  Dr.  Odya  was  visiting  at  NMRI,  Drs.  Lee  euid  Odya  developed  monoclraial 
antibodies  against  bradykinin  receptors. 

(i)  Collaborative  reseeurch  with  the  American  Red  Cross  on  gene  therapy. 

(j)  NASA  (NAMRL) 

(k)  University  of  West  Florida  (NAMRL) 

(l)  University  of  Space  Research  Association  (NAMRL) 

(m)  MIT  (NAMRL) 

(n)  University  of  South  Alabama  (NAMRL) 

(o)  Northern  Arizona  University  (NHRC) 

(p)  Satn  Diego  State  University  (NHRC) 

(q)  University  of  Wisconsin  (NHRC) 

(r)  UCriA  (NHRC) 

(s)  University  of  California,  San  Diego  (NHRC) 

(t)  California  State  University  at  Long  Beach  (NHRC) 

(u)  FL  State  University  (NHRC) 

(v)  University  of  South  Carolina  (NHRC) 

(w)  VA  Hospitals  in  Sem  Diego  and  Allen  Park  (MI)  (NHRC) 

2.2.2.11  Efforts  Carried  Out  Under  Legal  Authorities  Other 

than  the  Stevenson-Wydler  Technology  Innovation  Act  of  1980,  As  Aswnded 

Not  Applic2d3le 
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2.2.3  PUUIS 


Iiyroving  tb*  local  toehaology  transfer  proeass 

(a)  Laboratory  technical  expertise: 

As  part  of  the  on-going  Oepartnent  of  Defense  downsizing,  laboratory 
infrastructures  are  undergoing  sizeable  reductions.  A  supportive  policy 
toward  led)oratories  with  technology  transfer  success  would  be  a  desirable  OSD 
policy. 

(b)  The  Naval  Medical  Research  and  Develoixnent  Coonand  is  enhancing  laboratory 
technical  eaqpertise  in  two  specific  ways,  despite  infrastructure  reductions. 

He  are  enphasizing  quality  of  research  emd  developsient  as  indicated  by 
external  scientific  peer  review.  Peer  review  is  a  basis  (along  with 
requirements)  for  selection  of  new  projects  and  for  improvement  of  ongoing 
work  units.  Quality  is  a  value  which  transcends  defense  and  civilian  sectors, 
and  enhances  transferability  of  defense  technology.  In  addition,  we  are 
seeking  to  hire  a  s<mior  executive  as  Director  of  Reseaurch  and  Developsient  for 
the  Navy  medical  R&D  system.  Both  of  these  initiatives  planned  for  Fy94  will 
enhance  laboratory  technical  expertise  and  inprove  danestic  technology 
transfer. 

(c)  ORTA: 

Naval  Medical  Research  and  Developnent  Ccxmnand  has  reorgauaized  its  ORTA 
function  to  bring  the  Intellectual  Property  Counsel  amd  his  legal  secretary 
vinder  the  ORTA  (Director  of  Research  and  Developsient)  .  This  should  unify 
effort  auid  facilitate  technology  transfer  in  FY94 . 

(d)  Tech  Reports,  OTIC: 

Naval  Medical  Reseaurch  and  Devel^xnent  Cceznand  has  initiated  a  program  to 
ensure  DTIC  doctsnentation  of  all  intramural  and  extramural  work  units  in  Navy 
medical  R&D.  This  effort  to  ensure  complete  documentation  of  work  units 
conducted  over  the  past  few  years  will  make  technology  tramsfer  opportunities 
more  conspicuous  to  the  private  sector.  Naval  Medical  Reseaurch  and 
Development  Command  distributes  widely  a  quarterly  listing  of  all  technicail 
reports,  for  easy  access.  These  initiatives  should  bear  fruit  in  nr94.  It 
should  be  noted  that  timely  and  cooplete  publication  of  technical  reports  can 
be  destructive  of  intellectual  property,  and  hence  of  DOD  recognition  for 
technology  transfer. 

(e)  Publications: 

Publications  in  reputable  journals  is  being  encouraged  by  external  scientific 
peer  reviews  of  Navy  medical  research  emd  development .  This  should  result  in 
increased  quality  of  publications  in  FY94. 

(f)  Conferences  and  Synposia: 

Ample  travel  budgets  are  made  available  for  participation  in  Conferences  and 
Synposia.  Presenters  are  encouraged  to  esphasize  technology  transfer 
inplications  in  FY94 . 

(g)  Exchauige  programs  and  visits: 

Navy  Medical  Research  and  Development  Comnand  is  am  active  participant  in 
Postdoc  programs  managed  by  Office  of  Naval  Research  amd  by  the  National 
Research  Council.  He  conduct  an  increasing  fraction  of  our  in-house  programs 
with  contract  tenporary  "visiting"  scientists.  He  utilize  IPAs.  Navy  medical 
R&D  has  formally- sametioned  international  exchange  programs  with  many 
countries  including  Great  Britain  and  Canada.  Each  of  these  programs  has  been 
revitalized  recently,  amd  should  pay  dividends  in  medical  technology  transfer 
in  FY94. 
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(h)  Contracts,  Grants  emd  Cooperative  Agreements: 

Navy  Medical  Research  and  Develc^naent  Coonand  will  maintain  an  extramural 
program  in  FY94 .  We  are  enhancing  ccnnunication  between  intramural  and 
extramural  principal  investigators  (via  our  Principal  Investigator  Directory) , 
which  should  facilitate  technology  transfer.  We  are  increasingly  aware  of  the 
need  to  write  support  contracts  so  that  they  ensure  Navy  rights  to 
intellectual  property  developed  by  the  support  contractor  working  with 
government  ledsoratory  personnel . 

(i)  Small  Business  Innovation  Research  (SBIR) : 

Navy  Mbdical  Research  auid  Oevelc^ment  investment  in  SBIR  is  planned  to  triple 
in  Fy94.  Collaborative  efforts  between  past  and  present  small  business 
extramural  performers  and  Navy  medical  research  performers  eure  planned  for 
FY94,  including  testing  of  non-invasive  (trans- cutaneous)  blood  anality 
measxirements . 

(j)  Use  of  laboratory  Facilities: 

Any  si^ificeuit  use  of  Navy  medical  laboratory  facilities  by  industry  is 
exclusively  via  Cooperative  Research  and  Development  Agreement  or  through  FAR. 
This  policy  will  continue  in  FY94. 

(k)  Cooperative  Research  and  Development  Agreements: 

Naval  Medical  Research  and  Development  Coomand  recently  has  been  delegated 
authority  to  approve  standard  CRADAs .  This  should  increase  CRADAs  in  FY94 . 

(l)  Intellectual  Property: 

Naval  Medical  Research  and  Development  Coontand  has  changed  its  internal 
processes  for  evaluation  of  patent  prospects,  and  has  contracted  for 
administrative  tasks  associated  with  establishment  of  intellectual  property. 
This  is  a  force  multiplier  for  our  single  patent  attorney. 

(m)  Technology  Reinvestment  Program: 

This  program  is  managed  through  ARPA.  Our  effectiveness  in  TRP  is  controlled 
to  a  large  extent  by  the  actions  of  ARPA.  We  will  continue  to  do  assigned 
tasks  with  distinction  in  FY94 . 

(n)  Interactions  with  non-DOD  orgauiizations : 

Naval  Medical  Reseeurch  and  Development  Command  interacts  intensively  with  many 
non-DOD  organizations.  For  exaii^)le,  we  interact  with  the  FDA,  the  Patent 
Office,  the  National  Marrow  Donor  Registry,  various  paurts  of  the  NIH,  the 
Agency  for  International  Development,  governments  of  host  coiintries  for  our 
Icdxsratories ,  the  State  Department,  the  National  Academy  of  Sciences,  The 
National  Research  Council,  the  Veterans  Administration  and  numerous  non-DOD 
extramural  research  performers.  This  should  continue  in  FY94 . 

(o)  The  Stevenson -Wylder  Act  will  continue  to  be  the  primary  legislative  basis  for 
technology  treuisf er  by  Naval  Medical  Research  and  Development  Cosmand  in  Fy94 . 
It  needs  to  be  extended  to  include  computer  programs  and  biomoleculeu:  products 
like  cell  lines. 
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2.3.1 


OVnVZBM 


mmot  AUt  loutnu  cmtir  (uwc) 

Arliagtoa.  VA  22243*6000 


KANC  roC:  Amo  K.  Witt  Coda  OIT 

(703)  746*7730;  axt  2210 
William  K.  Clark  Code  OlTl 
(703)  746-7730;  ext  2214 

snOPSlS:  The  HAWC  misaion  is  to  be  the  Navy's  full  spectrum  research, 

developeiant ,  test  and  evaluation,  engineering  and  fleet  si^^rt  center  for  air 
platfoxms,  autcnoeious  air  vehicles,  missiles,  and  siissile  subsystems,  wei4>oas 
systests  associated  with  air  warfare,  and  for  sensor  systeais  used  to  conduct  anti¬ 
submarine  warfare  from  air  platforms. 


IXPKIITISS:  The  NAWC  leadership  areaus  include: 

•  air  warfare  analysis  and  modeling 

-  au.r  vehicles,  manned  and  unmanned 

-  air  vehicle  propulsion  systems 

-  aircraft  crew  equipaient  and  life  sv^^rt 

-  airborne  sxirveillance  systems 

-  tactical  aircraft  combat  and  combat  control  systeais 

-  air  ASW  systeais  and  sensors 

-  missiles  and  missile  subsystoas 

-  free-fall  and  unguided  wea^xxis 

-  aircraft  and  missile  active  and  pusive  signatures 

•  aircraft  md  missile  survivability  and  vulnerability 

-  parachute  systeais  and  components 

•  aircraft  and  weapons  ran^s 

•  major  range  and  test  facility  base  manageaient 

•  aviation  ground  siqpport  equipaient 

•  aircraft  launch  and  recovery  systeais 

•  air  platform  systeais  integration 

-  targets  and  simlators  for  air  launched  systmas 


OMIODK  PACILinXS:  The  NAWC  is  made  up  of  two  divisions,  aircraft  and  weapons, 
with  sites  as  follows: 


Aircraft  Division: 

Warminster  (formerly  Naval  Air  Development  Center) 

Lakehurst  (fozaierly  Naval  Air  Engineering  Center) 

Trenton  (formerly  Naval  Air  Propulsion  Center) 

Patuxent  River  (formerly  Naval  Air  Test  center) 

Indieuapolis  (fozaierly  Naval  Avionics  Center) 

Weiqions  Division: 

Albuquerque  (formerly  Naval  Weapons  Evaluation  Facility) 

White  Sands  (formerly  Naval  Orchiance  Missile  Test  Station) 

Point  Mugu  (formerly  Pacific  Missile  Test  Ccmter) 

China  Lake  (formerly  Naval  Weapons  Center) 

The  NAWC  manages  the  Naval  Western  Test  Range  Cocplex  containing  1,700  square  miles 
of  dedicated  leuid,  underlying  more  than  17,000  square  miles  restricted  air  space  and 
36,000  sqiMure  mile  of  sea  test  ramge  with  overlying  air^ace.  The  Eastern  Chesapeake 
Test  Range  Coiqplex  contains  50,000  square  mile  of  restricted  air  space  over  the 
ChesaqpeaJce  Bay  and  Atlantic  Ocean. 
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2.3.2  PUJIS 


KMC  puurs  FOR  ZXPBOVZnO  OOMSSnC  TSCBKOLOCnr  nLWSIXR 

Tbe  NAWC  has  initiated  actions  to  consolidate  the  functions  of  the  eight  current 
ORTA'S  to  enable  a  single,  coordinated  plan  for  increasing  partnerships  between  the 
HANG  and  non-DoD  organizations.  Currently,  the  eight  ORTA'S  are  located  at  China 
Lake,  Point  Mugu,  Indianapolis,  Warminster,  Trenton,  li^dcehurst,  Patuxent  River  and 
at  the  Naval  Training  Systesis  Center  (NTSC) ,  Orlando.  The  NTSC  will  stand  i;p  as  the 
NAWC's  third  division,  the  Training  Systesis  Division,  at  the  begixining  of  FY94. 

During  FY94,  a  "Technology  Trainsfer  Board*  will  be  established  to  represent  the  NANC 
on  D3T  issues.  The  Board,  consisting  of  ORTA's  from  each  site  with  an  elected 
chairperson,  will  report  to  the  NAWC's  Chief  Scientist/Technologist  who  will  serve 
as  advisor  to  the  Board  and  will  interface  with  ONR  and  other  headquarters  offices 
as  required.  The  Board  will  request  ftmding  from  the  NAWC  and  from  ONR  to  enable 
increased  activities  in  the  DTT  aureas.  These  expanded  activities  will  include: 
distribution  of  brocdnires  describing  all  NAWC  sites 
technology  transfer  opportunities 

partnership  developments  via  CRDA's,  the  Technology  Reinvestment  Project 
and  other  aqiprqpriate  cooperative  agreements 

creation  of  a  data  base  containing  information  on  all  NAWC  CRDA's, 
patent  licenses,  patents,  and  other  cooperative  agreesients 
workshops  at  the  sites  with  industry,  academia  and  government  to 
encourage  partnerships  and  provide  information  on  avail£UQle  technologies 
establishments  of  DTT  awards  to  recognize  outstanding  technical  support 
achievement 

regular  publication  of  a  NAWC  DTT  newsletter 

advertising  in  major  technical  journals  soliciting  partnerships  for  dual 
use  prograsis 

•  a  marketing  study  and  sturvey  to  determine  the  most  promising  dual  use 
technology  transfer  efforts. 

2.3.3  DTIC  REPORTS 

(a)  NAWC  Technical  Reports  submitted: 

Fy92 :  259 

FY93  (three  quarters) :  109 

Total :  368 

(b)  Representative  titles: 

"Applications  of  Automatic  Control  Theory  to  Sensor  Scheduling" 
"Environmental  degradation  of  high  tesperature  cooposites” 

"Integrated  Launch  and  Recovery  Television  Surveillance  (ILARTS)  Service 
Bulletin  Number  0-92" 

"Investigation  of  the  Contribution  of  Cerebrospinal  fluid  to  Cephalic 
lopedance  Waveforms" 

"Hacrcoiolecules  for  Inhibition  of  Corrosion  auid  Wear* 

"A  Microwave  Instrumentation  System  for  Measurement  of  Water  in 
Hydraulic  Fluids" 

"Naval  Aircraft  Collision  Wauming  System  Proof  of  Concept  Testing" 
"Thermodynamic  Analysis  of  Pigment -Polymer  Interactions  and  Their 
Effects  CXI  Coating  Properties" 
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2.3.4  OATA  ft  PZJUK:  AIKCUUrT  OZVISIOH  •  ZXDZAlIAKn>ZS  Sm 


2. 3. 4.1  Ovmrrimr 

HAVAI.  AZS  WAKrAKB  OUrTMt  AXSCBAFT  DZVZSZOK 
OSXA,  Cod*  BllC 
iBdiUftpolift,  IX  46219-2189 

Contact :  Larry  Halbig  Phuie:  317-353-3838 

Fax:  317-353-3583 

STXOPSXS:  Indianapolis  provides  leadership  to  the  Baval  Air  Heurfare  cossanity  in 
the  areas  of: 

Avi(»ic  Systems 

Blectronic  System  Transition  to  Production 
Pilot/Bmergency  Production 
Advanced  Blectronics  Manufactxuring 

XZPXRTISX:  Expertise  at  Indianapolis  ^i^  is  applicable  to  technology  transfer 
includes  the  following  areas: 

Avionic  Systeais  -  The  Indianapolis  site  is  the  "Center  of  Excellence*  for 
systsflis  engineering,  technology  management,  and  iqsplication  in  avionics.  Its 
ittvolveaient  in  advanced  concepts  for  avionics  includes  developing 
requirements,  conducting  analyses,  and  providing  technology  evaluations.  It 
is  instrumental  in  defining  and  evaluating  avionics  architecture  for  new  and 
\q>graded  aircraift  by  providing  extensive  simulation,  stiaulacion,  and  hot 
bench  capabilities.  Our  principal  product  areas  include  navigation/flight, 
communications,  cooputers,  electronic  warfare,  radar,  teleswtry,  receiving, 
displays,  and  sensors. 

Xsnufacturing  Technology  -  RAWC-AD  Indianapolis  fulfills  its  avionics 
manufacturing  leadership  responsibilities  by  introducing,  maintaining,  and 
continuously  isproving  essential  cmqpabilities  in  the  areas  of  technology 
insertion,  design  engineering,  fabrication,  test  facilities,  logistics,  and 
managment.  It  introduces  leading-edge  technology  in  product  design, 
manufactiire,  and  quality  assurance  through  the  utilization  of  complex  cooputer 
networks  which  combine  cosputer  aided  design  (CAD) ,  cooputer  aided 
manufacturing  (CAM) ,  and  cooputer  integrated  mazmfacturing  (CXH)  functions. 
Specific  manufacturing  capabilities  include  CAD/CAH,  reverse  engineering, 
electronics  assembly,  cable  and  wire  harness  fabrication,  printed  circuit 
board  fabrication,  hybrid  microelectronics  fabrication,  small  parts  machining, 
heat  treatment,  plating,  welding,  stereolithography,  and  Cooputer -Aided 
Acquisition  and  Logistics  Svpport. 

TIXIOOS  FACILITIXS: 

Advanced  Microelectronics  Facility 

Rapid  Acquisition  of  Manufactured  Parts  Facility 

Flexible  Machining  System 

Blectronics  Manufacturing  Productivity  Facility 
Digital  Avionic  Systems  Laboratory 
Materials  Ledmratory 
Failure  Analysis  Laboratory 
Electro-Optics  Laboratory 

2. 3. 4. 2  ORTA  and  Domestic  Technology  Transfer  Office  (DTTO)  Focal  Point. 

(a)  The  DTTO  focal  point,  or  the  ORTA  as  referred  to  by  the  legislation,  is 
located  in  the  Product  Technolo^  Ccspetency  Center,  Code  DP7010X,  %diich 
reports  to  the  AviooicPBlectronic  Systems  Fleet/User  Sipport  Director,  Code 
DP70N.  The  DTTO  administers  the  technology  efforts  of  the  HAXCADIKD.  ^Mse 
efforts  include  coordination  and  administration  of  the  navy's  Best 
Manufacturing  Practices  (BMP)  technology  transfer  program,  the  anall  Business 


34 


Innovation  Rasaarch  (SBIR)  program,  cha  Manufacturing  Technology  (MAMTECH) 
program,  and  the  Independent  Resaar^  and  Development  (IR&D)  program.  Ttie 
DTTO  is  siq^rted  by  the  administrative  staff  of  the  Product  Technology 
Coaf>etency  Center,  and  through  the  part-time  involvement  of  the  scientists  and 
engineers  located  at  the  Indianapolis  site. 

(b)  The  OTTO  focuses  primarily  on  the  transfer  of  technology  from  the  NAWCADIND  to 
the  private  sector,  state  and  local  govemnent,  and  academia,  with  secondary 
emphasis  on  the  technology  transfer  within  the  NAWC,  Navy,  DoD,  and  the 
federal  govemsient .  Relationships  have  been  established  with  leaders  within 
the  state  and  local  govemsient,  leaders  in  private  industry  (both  cosmercial 
and  siilitaxy) ,  and  academia .  These  relationships  have  provided  the  network 
and  resources  for  promoting  and  facilitating  technology  assistance,  patent 
licensing,  technology  transfer  awareness,  and  access  to  the  NAWCADIND 
resources . 

2. 3. 4. 3  Technical  Reports.  Technical  reports  are  generated  by  the  scientists  and 
engineers,  controlled  by  the  documentation  annex,  and  filed  with  the  DTIC.  Ihe 
emphasis  at  the  NAWCADIND  is  not  on  the  generation  of  technical  reports,  although  we 
produce  a  minimal  amount,  but  on  the  application  of  the  information  contained  in 
them.  The  DTTO  occasionally  gets  involved  with  locating  special  documents,  but 
normally  refers  this  activity  to  the  NAWCADIND  Technical  Library  and  the 
Documentation  Annex. 

The  Best  Manufacturing  Practices  (BMP)  Program  has  generated  SO  technology  transfer 
reports,  all  describing  the  best  practices  of  each  cospany  that  has  been  surveyed  by 
the  BMP  Survey  Team.  These  reports  are  also  available  in  a  database.  National 
Benchaiarking  organizations  are  using  this  program  output  for  their  benchmarking 
activities.  The  NAWCADIND  DTTO  is  a  key  participant  in  the  BMP  Program. 

2. 3. 4. 4  Publications.  Technical  Publications  are  generated  by  NAWCADIND  personnel 
in  vaurious  scientific  and  technical  joujrnals  but  at  a  minimal  amount.  Emphasis  has 
been  on  the  retrieval  of  state-of-the-art  technology  from  these  knowledge  sources 
and  it's  application  to  new  product  amd  processing  systems. 

2. 3. 4. 5  Conferences  and  Symposiums.  The  NAWCADIND  has  represcoitation  at  alaiost 
every  technical  conference  held  in  the  n.  S.  Paurticipation  rauiges  from  being  an 
attendee  to  chairing  the  conference.  The  DTTO  encourages  attendees  to  take  more 
active  roles  in  conferences  and  symposiians .  Some  of  these  activities  include: 

National  Federal  Laboratory  Consortium  Conference,  Indianapolis,  IN,  May 
1992  (NAWCADIND  DTTO  is  Chairman  of  the  Conference) . 

American  Society  for  Naval  Engineers  (A5NE) ,  Louisville,  KY,  June  1992 
(NAWCADIND,  DTTO  is  Co-chairman,  provided  nine  speaOcers) . 

Best  Manufacturing  Practices  (BMP)  Workshop,  San  Diego,  September  1992 
(NAWCADIND,  DTTO  provided  planning,  speakers,  amd  administrative 
8\pport)  . 

NASA  Mid- West  Technology  Transfer  Conf . ,  October  1993  (NAWCADIND  DTTO 
invited  to  be  a  presenter) . 

2. 3. 4. 6  university  Programs.  Informal  relationships  exist  Isetween  the  DTTO,  the 
scientists  and  engineers,  and  the  academia  within  the  state.  For  exanple: 

The  DTTO  provides  technical  assistance  matching  between  academia  and  the 
NAWCADIND. 

Purdue,  Notre  Dame,  and  Rose  Hulman  interfaces  with  NAWCADIND  on  fiber 
optics  teclmology. 

Open  door  policy  in  effect  with  all  mid- west  academia. 
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2. 3. 4. 7  Work  fox  Otta«r»  Agroomanta.  The  DTTO  has  initiated  efforts  to  perform  work 
for  the  commercial  industry.  This  work  is  performed  by  the  NANCADIND  for  the 
purpose  of  getting  products  to  the  marketplace  futer  and  help  caeqpanies  be  more 
caof>etitive  in  the  global  market.  The  program  performs  'work  for  others'  when  the 
work  cannot  be  provided  by  the  private  sector,  either  because  of  the  uniqueness  of 
the  technology,  timeless  of  the  deliverable,  availability  of  the  resources,  etc. 
These  agreements  can  be  formal  or  informal,  depending  on  the  type  and  magnitude  of 
the  work  performed. 

2. 3. 4. 8  Ose  of  HAMCADXllD  Facilities.  These  facilities  include: 

(a)  The  full  raage  of  avionics  suuiufacturing  caipability  that  includes  the 
processes  of  design,  fabrication,  test,  facilities,  management  and  logistics. 

(b)  Specific  C2q>abilities  include: 

cosputer  aided  design 

cooqputer  aided  manufacturing 

reverse  engineering  techniques 

digital  avionics  simulation  lab 

failure  emalysis  lab 

materials  lab 

flexible  machining  system 

small  parts  machining 

cable  and  wire  haimess  fabrication 

printed  circuit  board  fabrication 

hybrid  microelectronics  fabrication 

heat  treating 

plating 

welding 

stereolithography 

(c)  Access  to  the  resources  of  the  NAWCA0INP  is  developed  on  a  case  by  case  basis, 
with  the  iofjortant  decision  factors  being  that  we  aure  not  competing  against 
private  industry  and  that  the  resource  is  being  aq>plied  to  the  commercial 
industry  for  getting  a  product  to  the  marketplace  faster. 

2. 3. 4. 9  CRADA's.  NAHCADIND  has  sponsored  a  single  CRADA  to  date.  This  CRADA  is  am 
agreement  between  the  NAWCADIND,  the  NSWC  Crane,  and  the  University  of  Indiana 
Purdue  University  of  Zndiamapolis  (JUFUI) ,  which  forms  the  Navy's  Electronics 
Manufacturing  Productivity  Facility  (EMPF) .  The  EMPF  is  one  of  four  National 
Centers  of  Excellence  sponsored  and  partially  funded  by  the  Navy's  Mamufacturing 
Technology  (MANTECH)  Office.  The  mission  of  these  national  centers  is  to  focus 
specific  technical  areas  and  the  needs  identified  by  industry  requiring  help.  The 
centers  execute  to  a  plan  that  addresses  these  areas  amd  tramsfers  the  results  to 
industry. 


2.3.4.10  Intellectual  Property.  Patent  activity  was  law  until  the  DTTO  was 
established  in  1987 .  The  number  of  patent  interests  and  siabsiissions  has  been 
steadily  increasing  every  year.  In  FY92,  approximately  30  inventions  were 
discussed,  10  were  stibmitted,  amd  five  are  in  the  review  cycle,  t%fo  have  been 
assessed  as  having  commercial  potential.  In  FY93  to  date,  50  have  been  discussed, 

15  were  submitted,  nine  in  the  review  cycle,  three  have  been  assessed  as  having 
commercial  potential. 

2.3.4.11  Technology  Reinvestment  Program. 

(a)  The  NAWCADIND  has  been  requested  to  partner  with  industry,  local  economic 
development  groups,  academia,  amd  non-for-profit  groins  on  eight  different 
TRP's.  In  some  cases,  this  partnering  is  acconplished  through  the  EMPF  CRADA 
that  already  exists. 

(b)  The  DTTO  will  conduct  a  Defense  Conversion  focus  session  at  the  annual  BMP 
Workshop,  with  speaOcers  from  NIST,  ARPA,  Department  of  Commerce,  and  industry. 
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2.3.4.12  Plmns  for  laproving  Doaoatic  Toehnology  Tranafor. 

(a)  DTTO  Activity.  Ttie  HAWCAOIND  domestic  technology  transfer  activities  is 

considered  on  target  auid  effective  within  the  budget  constrains  of  the  DTTO. 
Therefore,  the  DTTO  is  generating  a  strategy  of  redirection  and  obtaining  of 
funds. 


Redirection  to  align  with  the  NAHC  technology  transfer  initiatives. 

This  should  not  require  much  change  in  the  current  DTTO  agenda,  but  sosie 
directed  to  iaproving  coordination  and  cosmiunicatians  with  the  other 
NAWC  sites. 

C^ain  fxmding  to  meet  the  present  and  future  deaumds  that  are  most 
certain  from  the  current  administration,  as  well  as,  the  econosiic  well 
being  of  the  U.  S.  that  can  be  positively  ispact  through  technology 
transfer  efforts. 

(b)  Benefits.  The  following  benefits  will  accrue  from  the  DTT  program: 

Access  of  private  industry  to  the  technology  of  the  NAWCADIMD,  the  NAWC, 
and  the  federal  government. 

Long  range  econosiic  security  necess^Lry  to  support  a  strong  military 
security . 

Leveraging  of  maxpower,  facilities,  and  resources  of  both  goveinmnent  and 
the  private  sector. 

•  Increase  a%rareness  of  private  sector  technology  resources  and  needs  by 
the  govemsient. 

Increase  awareness  of  government  technology  resources  and  needs  by  the 
private  sector 

•  Increase  partnerships  between  government  and  the  private  sector 

(c)  Recommendations . 

Develop  the  mecheuiisms  to  iaprove  communications  between  the  NAWC  sites, 
to  share  in  future  joint  programs,  to  identify  resources  at  the  NAWC 
sites,  emd  to  encourage  inproved  cooperation  in  all  technology  trusfer 
matters . 

Encourage  and  facilitate  patent  suboiissions  and  licensing. 

Encourage  peurtnerships  either  formally  or  informally.  Utilize  CRAI2A's 
were  applicable. 
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2.3.5  DATA  PXJUiS:  AIKOtAFT  OXVISIOH  -  LAXIBDRST  SITS 
2. 3. 5.1  Owzvimr 

Haval  Air  narfara  Cantar  Aircraft  Diviaion 
OKTA,  Coda  09R 
LakaAurst,  HJ  08733 >5000 

Contact:  William  R.  Poor  Phone:  908-323-7640 

Pax:  908-323-7243 

STSOPSZS:  Lalcehurst  provides  leadership  to  the  Naval  Air  warfare  cosanxciity  in  the 

areas  of: 

Integration  of  Aircraft  and  Platform  Operations 

Aircraft  Launching,  Recovery,  and  Servicing 

Aircraft  Repair 

Aircraft  Maintenance  Shops 

Automatic  Test  Systems  Hardware  and  Software 

Maintenance  Software 

Aircraft  Identification  and  Landing  Aids 
Environmental  Sensors 
Integrated  Logistics  S\;qpport  Management 
Aircraft  Maintenance  Standards 

SSPBRTISBi  B3q>ertise  at  Lakehtirst  which  is  e^^licable  to  technology  transfer 
includes  the  following  areas: 

High  Energy  Generation  and  Control  -  Aerospace,  mechanical,  and  electrical 
engineering  technologies  involved  in  the  safe  launching  and  arresting  of  multi -ton 
aircraft  in  the  limited  space  of  sea- going  vessels. 

Composite  Structxire  Repair  and  Testing  -  Materials  engineering  and  r^>air 
technologies  required  to  rapidly  assess  repair  requirements  of  damaged  aircraft  with 
special  eaqphasis  on  repairing  new  materials  such  as  composites. 

Noiutestructive  Testing  -  Sensing  and  passive  examination  of  large  areas  of  an 
aircraft  to  assxure  structural  integrity  2u:id  stealthiness. 

Environmental  Sensing  and  Information  Display  -  Development  and/or  application  of 
state-of-the-art  environmental  sensors  such  as  wind  velocity  direction 
instrumentation  in  svqpport  of  aircraft  operations  at  sea. 

Aircraft  Engine  Test  eud  Repair  •  Test  and  repair  technologies  applicable  to 
advanced  aircraft  propulsion  systems  to  be  ronoved  and  repaired  in  a  combat  ready 
movirooment . 

Autoaiatic  Testing  Hardware  and  Software  -  Automatic  testing  technology  applicable  to 
complex  aircraft  subsystems  including  avionics,  electromechanical,  hy^aulic,  and 
pneumatic  weapon  repairable  assemblies. 

High  Strength  Cables  and  Harnesses  -  Design  and  manufacture  of  cables  capable  of 
withstanding  multiple  inpacts  of  multi -ton  aircraft  imder  typical  flight  operations 
and  harnesses  capable  of  safely  stopping  a  fast -moving  aircraft  xmder  onergency 
lauding  conditions  at  sea. 

Design  cf  Aircraft  Prime  Movers  -  Design  and  prototype  development  of  a  wide  variety 
of  aircraft  oiovement  aud  servicing  vehicles  needed  to  cperate  am  "airport  at  sea." 

Advanced  Computer  and  Data  Processing  Applications  -  Development  of  a  wide  vauriety 
of  cosputer- assisted  tools  for  logistics  planning,  flight  operations,  aircraift 
servicing  amd  reporting  systems. 
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tOnOUK  rACZZ.ITIXS: 


A  4 000 -acre  test  area. 

J^iproximately  3 , 000  feet  of  relatively  unsatiirated  airspace  with  a  raulius  of 
five  nautical  miles. 

An  operational  airfield. 

Catapults  capable  of  launching  up  to  90,000  pounds  and  produce  speeds  to 
185  knots  normally  and  to  300  knots  for  special  tests. 

A  jet  car  test  site  for  conducting  developeient  tests  of  arresting  gear 
engines . 

A  runway  arresting  landing  site  that  allows  testing  of  aurresting  equipoient  and 
aircraift  under  saife,  controlled  conditions  in  prepauration  for  fleet  use. 

A  oumufacturing  technology  facility  capable  of  prototype  mamufacturing  of 
heavy  equipoient  and  devices  needed  in  support  of  air  operations  systems 
development . 

2. 3. 5. 2  Offices  of  Research  and  Technology  jqpplications  (ORTA)  and 
OTT  Focal  Points 

(a)  Domestic  Technology  Transfer.  The  NANCADLKB  Domestic  Technology  Transfer 
(DTT)  effort  is  administered  by  the  Office  of  Technology  and  Developeient, 

Code  02T.  The  Director  of  Office  of  Technology  auid  Developeient  reports 
directly  to  the  Chief  Engineer.  The  T&D  Director  administers  ail  1  of  the 
Science  and  Technology  prograois.  These  prograuns  include  Advamced  Technology 
Deeionstratian,  Block  Programs  for  6.2  and  €.3  research,  in-house  laboratory 
Independent  Reaeaurch  amd  Independent  Bsqjloratory  Developnmnt  (ILIR/IBD) ,  SmaJ.1 
Business  Innovative  Reseaurch  (SBIR) ,  University  Programs,  Corporate  Investaient 
R&D  Programs,  amd  the  Office  of  Reseaurch  and  Developeient  Transfer  Activity 
(ORTA)  . 

(b)  ORTA  amd  DTT  focal  points: 

(1)  ORTA:  William  Poor,  Code  02T 

Naval  Air  Waurfare  Center 
Aircraft  Division 
LaUcehurst  NJ  08733-5000 
Tel:  908-342-2842 

DSN:  624-2842 

(2)  DTT:  Fred  Ligouri,  Code  02T(FL) 

Naval  Air  Waurfaure  Center 
Aircraft  Division 
Dakehurst  NJ  08733-5000 
Tel:  908-342-2842 
DSN:  624-2842 

2. 3. 5. 3  Publicity/Publleations,  DTT  Outreach  Programs 

In  1990,  the  position  of  Technology  Assessamnt  Officer  was  created  amd  the  incimibent 
was  amsigned  as  the  representative  to  the  Federal  Laboratory  Consortium  (FLC)  . 

Since  then  NAWCADLKB  has  paurticipated  annually  in  FLC  meetings  amd  vaurious  local  and 
national  technology  exchange  programs  involving  both  formal  presentations  amd  one- 
on-one  discussions  with  industry  representatives.  Among  the  DTT  outreach  activities 
in  which  NAWCADLKB  played  am  active  role  aure: 

(a)  The  Annual  High  Tech  Conference  for  Small  Business  sponsored  by  the  New  Jersey 
Commission  on  Science  and  Technology. 


(b)  The  Annual  Government /Indus try  Technology  Tremsfer  Conference  in  Arlington, 

Va. 

(c)  Historically  Black  Colleges  and  Universities  Conference  hosted  by  HAHCADHAR 
22  i^ril  1993. 

Since  no  appropriations  or  estaiblished  budgets  have  been  availadsle  to  svqjport  either 
technology  transfer  or  DTT  programs,  the  publications  distributed  at  the  outreach 
activities  consisted  of  already  available  brochures  describing  NAWCADLKE 
capabilities  and  interests  along  with  specially  prepared  lists  of  technologies  of 
interest  ud  points  of  contact.  A  saiqple  of  the  brochure  distributed  is  provided  as 
part  of  Attachment  A.  This  brochure,  entitled  "Technical  Highlights",  is  currently 
being  revised  to  reflect  the  NAWCADLKE  nomenclature  that  replaces  the  previous 
designation  of  the  Naval  Air  Engineering  Center.  The  revised  brochure  was  not 
available  at  the  time  of  this  data  call.  Saaples  of  the  specially  prepared  data 
sheets  are  provided  as  part  of  Attachment  A. 

2. 3. 5. 4  Technical  Reports 

NAWCADLKE  issues  hundreds  of  reports  per  year  controlled  by  the  issuing  department . 
Most  are  for  internal  or  limited  distribution.  Only  formal  reports  are  distributed 
through  DTIC.  As  of  the  date  of  this  report,  11  formal  Technical  Reports  were 
issued  by  NAWCADLKE  in  Fy92  and  Fy93 .  Five  dealt  with  aircraft  carrier  launch  and 
recovery,  one  on  visiial  landing  aids,  two  on  e:q>edit ionary  Icmding  fields,  two  on 
heads  up  displays,  and  one  on  wind  measurement. 

2. 3. 5. 5  Publications 

Our  staff  publishes  reviewed  euid  Navy  approved  technical  papers  from  time  to  time, 
but  no  record  is  kept  of  these  publications. 

2. 3. 5. 6  Conferences  and  Sys^osia 

Staiff  members  participate  in  conferences  and  synposia  as  attendees,  speaUcers,  panel 
session  members  and  session  organizers  on  a  regular  basis.  No  ccnprehensive  record 
of  participation  is  maintained  so  a  listing  is  not  available. 

2. 3. 5. 7  Exchange  Programs  and  Visits 

(a)  Exchange  Programs:  To  date  no  formal  exchcuige  programs  have  been  initiated; 
however,  NAWCADLKE  has  always  maintained  close  liaison  with  various 
educational  institutions  through  its  student  Co-Op  program,  R&D  contract 
awards  euid  joint  efforts  with  professional  societies.  During  1992  and  1993  27 
speakers  were  provided  for  various  community  and  school  activities  euid  eighty 
employees  volunteered  as  judges  for  school  science  fairs. 

(b)  Visits:  NAWCADLKE  openly  encourages  visitors  and  in  a  typical  year  hosts 
hundreds  of  informal  tours  and  information  exchange  meeting  with  members  of 
the  technical  st^lff .  The  75th  Anniversary  Jubilee  held  in  1992  attracted 
40,000  visitors. 

2. 3. 5. 8  Grants  and  Cooperative  agreements 

In  FY92,  a  $50,000  grant  was  awarded  to  Northeastern  University  92  under  a 
technology  sharing  program. 
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2. 3. 5. 9  X>ab  Dsa/AgraoMnts  Othar  Than  CRAOAa 
Two  notable  efforts  are  in  progress: 

(a)  Zn  a  6.2  R&D  effort  we  {u:e  currently  working  with  Croft  Engineering  Associates 
of  Hanfiton,  Virginia  to  develop  an  autoncmous  robotic  vehicle  for  a 
multiplicity  of  hazardous  shipboard  operations.  We  are  developing  advanced 
decision  and  control  logic  and  they  are  building  the  prototype  vehicle.  When 
developed  there  should  be  significant  spin-off  applications  in  vaurious 
industries  both  in  manufacttiring  au3d/or  police  and  fire  fighting  use. 

(b)  Under  a  current  Manufacturing  Technology  program  we  are  working  with  the 
National  Center  of  Excellence  in  Metalworking  to  rectify  production  probleais 
in  manufacturing  low  loss,  high  pressure  valves  used  in  aircraft  launching 
systems.  By  ccxqputer  modeling  the  process  it  can  be  optimized  to  eliminate 
many  of  the  unanticipated  manufacttiring  defects.  It  is  anticipated  that 
modeling  will  predict  critical  areas  during  mold  fill  and  cool  down  of 
castings.  The  techniques  developed  should  have  sicpiificant  spin-off  value  for 
numerous  industrial  manufacturing  applicatiws  in  the  coamercial  sector. 

2.3.5.10  CRADAs 

At  present  NAWCADLKE  has  two  active  and  prcsiising  CRADAs  in  process: 

(a)  NAWCADUCE  is  in  the  process  of  signing  a  CRADA  (Cooperative  Research  and 
Development  Agreement)  with  Smith  Industries  of  Florham  Park,  New  Jersey 
involving  the  use  of  neural  networks  to  analyze  aircraft  engine  performance 
for  maintenance  purposes.  Some  of  the  innovative  algorithms  and  techniques  we 
have  developed  imder  an  ongoing  6.2  R&D  project  have  already  been  shared  with 
Smith  Industries  and  we  plem  to  continue  working  closely  with  them. 

(b)  NAWCADLKE  is  pursuing  a  CRADA  with  McDonnell  Douglas  Aircraft  Caeq>any  of  St. 
Louis,  Missouri  based  on  original  work  performed  here  in  cceputer-assisted 
test  program  development  for  avionic  system  maintenance.  The  software  system 
we  developed  is  currently  being  tested  for  use  in  converting  existing  test 
programs  to  operate  on  the  new  Navy  CASS  (Consolidated  Automated  Support 
System)  testers . 

2.3.5.11  Intellectual  Property 

No  patents  or  licensing  agreements  have  been  filed  or  granted  in  the  FY92-93  time 
frame.  until  recent  legislation,  there  has  been  little  incentive  for  individuals 

to  go  through  the  demanding  process  of  filing  for  patents.  Furthermore  there  has 
been  no  budget  for  establishing  training  programs  to  encourage  patent  applications. 
The  CRADAs  in  process  do  not  involve  trade  secrets. 

2.3.5.12  Technology  Reinvestment  Project  Efforts 

Among  the  programs  currently  being  proposed  under  the  Defense  Conversion  Act  aure  the 
following: 

(a)  The  application  of  fuzzy  logic  for  entumcing  various  imaging  systems  currently 
used  in  military  and  civilian  applications.  Our  primary  objective  under  a  6.2 
R&D  effort  is  to  utilize  fuzzy  logic  techniques  for  a  wide  variety  of  defense 
related  tasks  including  terminal  guidance  and  support  of  aircraft.  We  believe 
that  the  techniques  developed  would  be  very  useful  in  medical  scanning  systems 
to  ioprove  imaging  detail  and  accuracy.  We  would  like  to  expand  current 
efforts  into  medical  applications  by  working  closely  with  knowledgeable 
medical  instrumentation  manufacturers  and/or  medical  facilities. 
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(b)  Th«  application  of  fuzzy  logic  techniques  for  the  analysis  of  cooznercial 

aircraft  engine  perfomance  or  autoaotive  naintenemce  processes.  We  believe 
that  our  work  in  Naval  aircraft  engine  perfonsance  analysis  could  be  aq)plied 
in  the  caamercial  aircraft  and  autooiotive  industries  and  propose  to  vork 
jointly  with  representatives  of  these  industries  with  fun^  obtained  under  the 
Defense  Conversion  Act  appropriation. 

2.3.5.13  Interaction  with  Hon-DOD  Organisations 

NAWCADLKB  involvement  with  non-OOD  organizations  as  well  as  local  and  state 

government  agencies  is  substantial  but  no  detailed  record  is  kept. 

2.3.5.14  Kf forts  Other  Than  Under  Stevenson-Wydler  Act:  None. 

2.3.5.15  Plans:  Incorporated  into  NAWC  Plan  (Section  2.3.2) 
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2.3.6  AZKCSArr  DZVZSIOV  •  VAXOZBR  KIVBR  SITS 


2. 3. 6.1  0««rrl«w 

lavaub  AIK  NutFAu  cnrrp  AiKcsArr  oivisioii 

ORZA.  Cod*  CT-22 

PatuiMnt  Bivor,  MD  206700-5304 

Contact:  Daniel  Natters  Phone:  301-826-1144 

Pax:  301-826-1134 

snOPSIS:  Patxjxent  River  provides  leadership  to  the  Naval  Air  Warfare  cosounity  in 
the  areas  of: 

Aircraft  and  Sxq^ort  Systems  Test  and  Evaluation 
Avionics  Research,  DevelopsMnt,  Test,  and  Evaluation  (RDT6B) 

Electrosuignetic  Environmental  Effects  Test  and  Evaluation 
Pli^t  Simulation  RDT8B 
'  Plight  Test  Instrumentation  RDT&E 
Airborne  Surveillance  Systems  RDTCE 
Aircrew  Equipsient  and  Life  Stqpport  Systems  RDT&E 
Propulsion  Systems  Test  and  Evaluation 

BZPBRTISI:  EagMrtise  at  Patuxent  River  which  is  a^licable  to  technology  transfer 
includes  the  following  areas: 

Aerospace  Test  and  Evaluation  Engineering  -  The  Patuxent  River  site  provides 
tiaisly  test  and  evaluation  of  aircraft  training,  weapons,  and  requisite  support 
systems  including  flight  test  instrumentation,  simulation,  and  stqi^ort  equipment. 

In  the  area  of  flight  instrumentation,  tlw  site  designs,  fabricates,  calibrates, 
tests,  and  installs  a  wide  variety  of  specialized  airborne  test  instrumentation. 
This  instrumentation  includes  transducers,  serial  digital  interfaces,  signal 
processors,  hi^- speed  cameras,  tape  recorders,  telemetry  transmitters,  and 
automated  caLLibration  and  checkout  equipment.  The  site's  facilities  also  provide 
aerodynamic  and  structviral  analysis  engineering  capabilities  to  support  aurcraft 
ROT&E. 


Coaputer  Hardware  and  Software  -  Patuxent  River's  personnel  aund  facilities 
provide  cooplete  RDT&B  capabilities  for  microprocessor -biased  computers  (airborne  and 
ground)  and  aissociated  software  systems  including  aizbome  flight  recorders,  real¬ 
time  telemetry  processing,  and  aurbificial  intelligence  amd  neural  network  systesm. 

Aircrew  Systems  -  The  Patuxent  River  site  provides  cooplete  RDT&E  radios, 
advanced  helmet  mounted  displays,  and  human  factors  engineering. 

Simulation  -  Patuocent  River's  Manned  Flight  Siaiulator  and  Rotorcraft 
Siaulation  System  provide  cooplete  RDT&E  siaulation  capad)ilities  for  all  militaury 
and  sooie  civiliam-type  aircradft  and  their  sxibsystems.  Their  standaurd  adr  vehicle 
sioailation  model  structure  supports  flight  testing  and  tradning  and  related  flight 
reseaurch. 

DHIODB  PACXLZTXES: 

Electromagnetle  Environmental  Effects  Test  Facilities  -  A  copper -clad  shielded 
hangar  permits  testing  for  electromagnetic  environmental  effects  in  isolation  from 
extern^  rawdation.  Included  in  this  facility  au:e  the  electromagnetic 
compatibility/ interface,  lightning,  and  electrostatic  dischaurge  facilities  and  a 
full  capability  amechoic  chamber.  Other  adjacent  E3  facilities  are  the 
electromagnetic  vulnerability,  vertical/horizontal  electromagnetic  pulse,  and 
radiation  hazard  facilities. 

Manned  Plight  Siaulator  -  The  Manned  Flight  Simulator  enables  engineers  amd  pilots 
to  test  scenaurios  amd  train  personnel  more  effectively  amd  at  a  much  lower  cost  than 
traditional  in-flight  methods.  Together  with  a  tightly  coupled  computer  network, 
adrcraft  cockpits,  amd  crew  stations,  it  is  a  full  flight  and  avionics  system 


43 


simulation  facility.  The  simulator  includes  high-  and  low-fidelity  flight  dynamics 
system  simulations,  avionics  system  simulations,  a  wide  field- of -view  visxial  system 
for  man -in -the -loop  evaluations,  and  a  motion  base  system  to  provide  acceleration 
cues  for  conventional  takeoff  wd  landing  tasks  as  well  as  vertical  and  short 
takeoff  and  landing,  over,  amd  transition. 

Aircraft  Test  and  Bvaluatlon  Facility  -  The  aircraft  Test  amd  Evaluation  Facility 
permits  full  system  aircraft  ground  rvmups  in  a  "hush  house*  (noise  abated  at  full 
militau:y  power) .  Special  instrumentation  and  equipment  permit  fixed-wing  aircraft 
installed  systems  testing. 

Electrical  and  Electronic  Test  Facilities  -  Airborne  systems,  subsystems,  amd 
coiqponent  stresses  caa  be  duplicated  for  Qualified  Product  List  certification. 
Develofmiental  environmental  testing,  such  as  teiqjerature ,  altitude,  vibratioi, 
shock,  and  humidity  is  also  provided  at  these  facilities. 

Flight  Instrumentation  -  Flight  instrumentation  facilities  include  a  ready  pool  of 
standard  airborne  instrumentation,  a  mechanical  design  and  fabrication  facility,  and 
eai  on-site  calibration  l2d3oratory  traceable  to  the  National  Bureau  of  Standards . 
Precise  data  from  the  airborne  sensors  may  be  recorded  onboard  the  flying  aircraft 
or  down-lixiked  to  ground  tracking  stations  at  Patuxent  River  or  NASA  Wallops. 

Real-Time  Telemetry  Processing  System  -  The  Real-Time  Telemetry  Processing  System 
receives  vq}  to  2,007  independent  data  measurements  from  each  six  aircraft  operating 
simultaneously.  Each  of  these  six  chazinels  sanples  data  measurements  at  rates  of  vp 
to  200K  times  per  second.  Each  channel  can  qperate  from  airborne  recorded  tapes  or 
telemetered  data  at  a  receiving  rate  of  lOM  bits  per  second. 

Range  Facilities  -  While  the  Real-Time  Telemetry  Processing  System  gives  insight  to 
%diat  is  happening  inside  flying  aircraft,  the  Chesapeake  Test  Range  provides  exact 
space  positioning  information  on  the  aircraft.  These  three-axis  dynamic  tracking 
data  can  be  fed  directly  to  the  Real-Time  Telemetry  Processing  System  through  range 
ccoputers.  Tracking  and  Surveillance  data  are  computed  and  displayed  in  real  time 
to  range  flight  controllers  on  interactive  color  graphic  CRT's  and  a  large 
projection  screen. 

Antenna  and  Avionics  Flight  Test  Facility  -  This  facility  provides  a  comprehensive 
c^ability  to  evaluate  aircraft  avionic  systems.  The  Antenna  Testing  Laiboratory 
Automated  System  is  a  key  conponent  that  provides  the  unique  caped)ility  to 
accurately  measure  all  aircraft  euatenna  patterns  in  flight. 

Other  Facilities: 

Manned  Flight  Simulator 

Rotorcraft  Simulation  Systems  Test  Laboratory 
Engine  Test  Stand  Facility 

Electronic  Weapons  Integration  Systems  Test  LcdJoratory 
Aircrew  Systems  Test  and  Evaluation  Facility 
Ordnance  Test  Facility 

Communications,  Navigation,  and  Identification  Laboratory 

Offensive  Sensors  Laboratories 

Ship  Ground  Station  Facility 

Closed-Loop  Threat  Simulator  Facility 

Artificial  Intelligence  and  Neural  Network  Laboratory 

Unmanned  Vehicle  Test  and  Evaluation  Facility 

Inertial  amd  Satellite  Navigation  Test  Laboratory 

Catapults  and  Arresting  Gear 
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2. 3.  €.2  Of  fie*  of  RosMTch  and  Tochnology  Applieatlooa  (ORTA)  and  DTT  Focal  Points 


(a)  Currant  Aetlvltias.  'Hia  ORTA,  established  by  the  Stevenson  Wydler  Act  of 
1980,  has  been  maintained  at  NANCADPAX  as  legally  required.  The  new 
adoiinistration  has  made  DTT  a  high  priority,  resulting  in  an  increase  in  DTT 
activity  at  NAWCADPAX  staurting  in  FY93 .  The  ORTA  fimction  continues  to  be 
staffed  with  part-time  paurticipamts  to  initiate  DTT  activities.  Many  contacts 
have  been  initiated  with  the  private  sector  amd  a  technology  transfer  brochure 
has  been  prepaured  cooperatively  with  NAWCADMAR. 

(b)  ORTA  and  DTT  Focal  Points.  The  ORTA  and  the  other  DTT  focal  points  at 

HAWCADPAX  aure  located  in  the  OCP,  Code  CT20.  The  Director  of  Corporate 
Planning  reports  directly  to  the  Executive  Director  giving  the  activity  direct 
access  to  stanagement .  In  addition  to  the  ORTA,  the  other  DTT  activities 

supported  are  SBIR,  IHAT,  ILIR/IED,  and  IR&D.  The  staiff  includes  the 
director,  three  senior  scientists  and  engineers,  and  a  secretary. 

2. 3. £.3  Publications.  The  27  publications  by  the  NAWCADPAX  technologists  during 
the  reporting  period  include  aurticles  in  scientific  and  technical  journals, 
conference  proceedings,  and  symposiums.  Representative  items : 

"Buckling  Behavior  of  a  Gusset  Stiffened  Joint,"  Dwayne  Drake  (CSD) ,  presented 
at  NASTRAN  World  Users  Conference,  3  February  1992. 

"TBCNET  Research  and  Development  Initiatives, "  (Abstract) ,  George  Hurlburt,  8 
June  1992. 

"Pitch  Control  Maurgin  at  High  AQA-Quantitative  Requirements,"  J.  Lackey  amd 
CAPT  Hadfield,  presented  at  NAVAIRSYSCOM,  27  May  1992. 

"Flying  Qualities  of  a  Remotely  Piloted  Vehicle,"  Kevin  Brenneman  and 

Maurk  Lower  (SA) ,  presented  at  AIAA  Biaumual  Flight  Test  Confercsnce,  18  June 

1992. 

"Ground  Based  Simulation  in  T&E  Education,  ”  R.  Miller  amd  R.  Richards  (TPS) , 
presented  at  AKS  Conference /AIAA  Biannual  Flight  Test,  24  June  1992. 

"The  Next  Generation  Cooputer  Resources  Prograun  amd  the  Testing  Issues  of 
Stamdaurdized  Real-Time  Operating  Systems,"  Tim  Jodoin  (SA)  ,  23  September 
1992. 

"Propulsion,"  Larry  Thomas  (SA) ,  16  October  1992. 

"Ihiltichip  Module  Conformal  Electronics,"  Karin  Lovett  (TRW),  27  Janiiary  1993. 

2. 3. 6. 4  Conferences  and  Syiqtosla.  The  technologists  at  NAWCADPAX  have  participated 
in  many  conferences  and  syiiq>osia  during  the  reporting  period.  Some  of  these  have 
been  hosted  by  NAWCADPAX.  Participation  in  outside  conferences  and  syaqiosia  entau.ls 
giving  a  significant  presentation  during  the  proceedings.  During  the  reporting 
period,  approximately  65  presentations  were  given.  Approximately  16  conferences 
were  hosted  at  NAWCADPAX  during  the  reporting  period,  most  significantly  the  first 
Navy  Domestic  Technology  Transfer  Conference  emd  Systems  Engineering  Conference. 

2. 3. 6. 5  Thil varsity  Programs.  NAWCADPAX  has  an  active  exchange  with  universities 
emd  colleges.  Included  are: 

(a)  Direct  RDT&E  contracts  with  universities  such  as  the  University  of  Maryland, 
Georgia  Tech,  Penn  State,  MIT,  and  the  University  of  Texas. 

(b)  Scientist  emd  Engineer  professor  RDT&S  assist  at  NAWCADPAX. 

(c)  Scientist  amd  Engineer  professor  RDT&E  assist  at  NAWCADPAX  from  the  Naval 
Academy  and  the  Naval  Post  Graduate  School  and  other  universities. 

(d)  PAXTENN  co-op  program  with  Texmessee  A&M. 
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(e)  Intera  program  with  St.  Haxy's  State  College. 

Also  many  NAWCADPAX  scientists  teach  at  local  colleges  and  universities.  Several 
research  prograsis  were  sponsored  at  universities  during  1992. 

2. 3. 6. 6  Cooperative  Agreements.  The  NAWCADPAX  has  frequently  entered  into  short 
term  cooperative  agreements  with  the  private  sector,  primarily  for  use  of  the  unique 
test  facilities  located  at  NAWCADPAX,  see  item  (_) ,  below. 

2. 3. 6. 7  Use  of  NAWCADPAX  Xisboratory  and  Test  Facilities.  These  facilities  include: 

(a)  Air  Combat  Environment  Test  and  Evaluation  Facility 

-  Advanced  Wanned  Flight  Simulator 

-  Anechoic  Chamber 

-  Shielded  Hangar 

-  Electromagnetic  Environment  Generating  System 

-  Offensive  Sensors  Laboratory 

-  Comnunications ,  Navigation  and  Identification  Laboratory 

•  Electronic  Warfare  Integrated  System  Test  Laboratory 

•  Aircrew  Systems  Evaluation  Facility 

-  Aircraft  TEMPEST  Test  Ijaboratory 

(b)  Test  Range  Facilities  (Chesapeake  Test  Range) 

-  Range  Radar,  Electro -Optical  and  Multilateral  Tracking  Systems 

-  Aircraft  Instrumentation  Laboratory 

-  Real-Time  Telemetry  Processing  System  (RTFS) 

•  Telemetry  Relay  Airborne  Connumd  System  (TRACS) 

-  Electronic  Warf2u:e  Flight  Test  Facility 

-  Flight  Test  Emitter  Simulation  Facility 

-  Target  Support  Fa,:ility 

(c)  Carrier  Suitability  Test  Fa.cilities 

•  T-7  Steam  Catsuit  System 

-  M  7  Mod  3  Arresting  Gear  System 

-  Aircraft  Hot  Refueling  Facility 

-  Landing  Aids  Test  Facility 

-  Takeoff  Assist  Ranp  (Ski-Junp) 

(d)  n.  S.  Naval  Test  Pilot  School  Facility 

-  Forty  Test  Aircraft  (Twelve  types) 

-  Fixed  and  Rotary  Wing  Test  Pilot  School  Curriculum 

(e)  Aircraft  Electrical  and  Environmental  Evaluation  Facility 

-  Electromagnetic  Interference  Facility 

-  Wing  Tunnel  Facility 

-  Jet  Engine  Simulator 

-  Combined  Environmental  Test  Facility  (Tenperature,  Humidity,  Cooling 
Air  and  Vibration) 

-  Ten  Tenperature/Altitude  Chambers 

-  Salt  Fog  Environmental  Facility 

-  Mechanical  Interface  Test  Facilities 

-  Vibration/Shock  Test  Facility 

(f)  Aircraft  Test  and  Evaluation  Facility 

-  Enclosed  Aircraft  Engine -Run  "Hush  House" 

-  Engine/Propulsion  Thrust  Facility 

-  UHF  Communications  Link  with  FTPS 
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(g)  Captain  Staphan  A.  Haaalrigg  Fli^t  Taat  Facility 

-  60,000  ft’  hangar  q^ca 

•  50,000  ft’  anginaaring  officaa  and  laboratorias 

-  11,000  ft’  warahousa 

(h)  Ordnance  Firing  Tunnel  Facility 

During  the  reporting  period,  oiany  private  induatrias,  both  donaatic  and  foreign, 
have  uaad  thaaa  facilitiaa.  Accaaa  to  thaaa  facilitiaa  ia  throu^  infomal  and 
foxnal  agramenta  auch  aa  Maaiorandum  of  Onderatanding  (MOD)  and  CRDA'a.  Beat 
exaaqplaa  are  the  full'acala,  on-aita  tearing  of  the  McDonnell  Douglaa  F/A-16 
aircraft  and  the  IBM  hampa  M  II  SH>60  helicopter. 

2. 3. 6. 8  CBASAa.  NANCWDPAX  haa  one  CRADA,  NCRDA-HATC-SO-OOl,  with  SBS  Engineering, 
Incorporated,  the  firat  aoftware  CRADA  aver  aignad.  Thia  CRADA  providea  for 
NAMCADFAX  to  develop  aoftware  for  the  KA/AYK-14  (V)  COMFOTBR  CQMTROL  DUIT  BMOLATCnt 
(CCD/B)  .  MAWCADFAX  haa  received  $68,000  in  licenae  and  royalty  feea  including 
$28,000  during  the  reporting  period.  KAlfCADFAX  ia  negotiating  about  aix  other 
CRADA'a. 


2. 3. 6. 9  Intellectual  Froperty.  At  RANCADFAX,  a  program  of  diacloaing  and  patenting 
inventiona  haa  been  ongoing  aince  1975.  The  following  ia  a  liat  of  patent 
diacloa\u:ea  received  a^  filed: 

(a)  Force  Deflection  Anemometer,  Curtia  L.  Meyerhoff,  et  al,  filed  14  April  1993. 

(b)  Reconfigurable  Stick  Mount,  Thomaa  M.  Kelao,  et  al,  filed  31  March  1993. 

(c)  Spinning  Target  Blectro>Optical  Line  Scanner  Reaolution  Teater,  Michael  J. 
Jenquin,  filed  22  February  1993. 

(d)  B*2C+  Fuel  Noaale  Pxjxge  Syatem,  Edward  D.  Piontek,  et  al,  filed  23  DeceaAter 
1991. 

(e)  Rydrolic  Separator /Tranafer  Tank,  John  L.  Standiah,  Sr.,  et  al  filed  1  May 
1990,  Caae  No.  73,432. 

(f)  Crank  Handle  Stop,  Watkins  Crockett  IV,  et  al,  filed  29  January  1990,  Caae  No. 
73,443. 

(g)  Latching  Tool  for  AERO- IB,  Theodore  P.  Malone,  filed  15  March  1991,  Caae  No. 
73,529 


2.3.6.10  Technology  Reinveatment  Program.  Following  the  Coianerce  Buaineas  Daily 
announcement  'of  15  March  1993,  we  attended  a  regional  meeting  at  Johna  Hopkina 
Dhiversity  in  Baltimore  on  7  May  1993.  We  participated  in  the  RAWCADWAR  2  June  1993 
Technology  Tranafer  Conference.  We  have  been  uked  to  be  a  participant  or  partner 
in  aix  different  propoaals,  including  thoae  aiikoiitted  by  RTTC/FLC,  Dniveraity  of 
Maryland,  Maryland  Department  of  Econoaiic  Development  and  the  International  Electric 
Vehicle  Consortium. 


2.3.6.11  Flans  for  improving  Doamistic  Technology  Tranafer 
(See  also  NAWC  Plan) 


(a)  DTT  Activity.  If  private  industzy  can  l3e  made  aware  of  our  DTT  capability  and 
our  technologies,  the  necessary  technology  pull  from  the  private  sector  can  be 
created.  The  RAWCADPAX  understands  its  technology,  and  has  ideal  edbout  how  it 
can  be  commercialized.  However,  a  caemercial  coopany  hats  to  accept  the  risks 
of  bringing  to  fruition  a  new  product  using  our  technology.  A  lau:^  effort  is 
required  to  bring  about  a  match  between  a  private  sector  entity  and  RAWCADPAX 
for  DTT.  The  efforts  made  to  respond  to  the  TRP  were  fairly  successful. 
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Th«s«  efforts  will  be  ccmtinued  using  CRADA's  as  the  contractual  vehicle,  and 
including  technology  licensing  where  ^>plicable.  Arrangenents  with  local 
econcBiic  development  agencies  are  being  davelqped  to  help  increase  HAWCADPAZ 
contact  with  the  private  sector. 

(b)  Benefits.  The  following  benefits  will  accrue  from  the  DTT  program: 

access  of  the  private  sector  to  NANCAOPAX  technology  will  lead  to  new 
processes  and/or  products, 

leveraging  of  our  manpower,  facilities,  and  resources, 
provides  exclusive  licenses  to  private  industry, 
provides  access  to  our  unique  ladioratory  facilities, 

increases  our  awareness  of  private  sector  technology  which  may  be  of  sue 
in  military  applications, 

increases  awareness  in  the  private  sector  of  military  technology  needs, 
identifies  to  the  private  sector  the  capabilities  of  the  NAtfCADPAX. 

(c)  Recommendations. 

Develop  the  mechanisms  to  isprove  connunicatioras  between  the  NAWC  sites, 
to  share  in  future  joint  programs,  to  identify  resources  at  the  NAWC 
sites,  cmd  to  encourage  improved  cooperation  in  all  technology  transfer 
matters . 

Encourage  and  facilitate  patent  submissions  and  licensing. 

Encourage  partnerships  either  formally  or  informally.  Utilize  CRADA's 
where  «q>pli cable. 
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a. 3. 7.1  0««rvi«w 


juma,  AIK  WMirMIB  CBKTBK  AZRCStUr  dxvisiom 

OKXA 

COOK  OIB 

WucalBStwr.  PA  18974-5000 


Ceataet:  Angel  Carrerras 


Phone: 

Fax: 


ai5-441-1143 

315-441-3946 


snOPSXS:  Wazninseer  provides  leadership  to  the  Haval  Air  Waarfare  oossuaity  in  the 

areas  of: 


Manned  and  TTnnwirmed  Air  Vehicles 
Aircrew  Bquipnent  and  Life  Siipport 
Airborne  Surveillance  Sensors 
Air  Antisxibswrine  Warfare  Systeos  and  Sensors 
Aircraft  Electronic  Warfare  Test  and  Evaluation 
Air  Platform  Systenw  Integration 
Aircraft  Active  and  Passive  Signatures 
Aircraft  Modeling  and  Analysis 

XZPXRTXSX:  Expertise  at  Warminster,  whiA  is  applicedsle  to  technology  transfer, 
includes  the  following  areas: 


Technologies:  Aerospace  Engineering  -  Developing  new  aircraft  system  concepts 
is  a  major  thrust  at  Warminster.  Hi^er  standards  of  perfomance  from  existing 
aircraft  are  sought  and  advanced  designs  «nd  technologies  for  futiire  aircraft 
explored. 


Materials:  Warminster  researchers  are  investigating  hybrid  materials  such  as 
organic/sietallics,  metallic/ cerasdcs,  and  ceramic/or^mics  with  siechanical, 
electrical,  thersial  or  physical  properties  superior  to  conventional  smterials. 

Aircraft  Subsystems:  The  following  is  a  saspling  of  the  major  subsystesm  work 
performed: 


Acoustic  and  nonacoustic  sensors  use  a  wide  variety  of  techniques  such 
as  infrared  photography,  radar,  and  sqnobuoys  to  detect  an  aircraft, 
ship,  or  sufaoiarine.  Our  devel^xnent  of  electro-optic  swthods  is 
advanced  by  developmental  work  in  lasers,  acoustics,  fiber  optics,  and 
other  sensor  technologies.  Naval  nonacoustic  tedmiques  include 
microwave  radar,  blue-green  laser  radar,  and  magnetics. 

Flight  Control  Systeois:  Modem  Naval  aircraft  incorporate  advanced 
fli^t  control  systems  consisting  of  digital  cosputers,  inertial  sensors 
and  sophisticated  actuators.  The  flight  control  system  processes  pilot 
iiputs  and  sensor  feedback  to  generate  the  cosplex  signals  required  to 
stabilise  ud  maneuver  the  ed.rcraft. 

Crew  Systems:  Research  and  developswnt  efforts  concentrate  on  making 
the  aircrew's  flight  exivironment  more  cooifortable,  efficient  and  safe. 
Crew  systm  scientists  and  engineers  use  facilities  su^  as  the  dynamic 
fliS^it  simulator,  the  ejection  tower,  an  environsiental  chamber  and  other 
realistic  environments  to  aid  in  designing  and  testing  new  equipamnt 
that  provides  our  nation's  adrcraft  crews  with  the  best  chance  for 
survival. 

Software  systems  play  an  increasingly  important  role  in  the  achieveswnt 
of  Weunninster' s  program  goals.  Software  engineers  at  the  center  follow 
an  engineering  approach  to  computer  software  developoient  and  use  a 
diverse  set  of  military  and  nonmilitary  conputers  and  prograsning 
languages . 
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omainc  racixiinzs: 

Dynamic  Flight  Simulator 
Fuel  Fir«  Test  Facility 

Vehicle  Subsystem  Technology  Integration  and  OmoBoastratioD 
laboratory  Facility 

Ccsytuter  Aided  Engineering  and  Docusumtation  System 
Man -Machine  Integraticm  Laboratory 
Ejection  Seat  Tower 
ilusian  Horisontal  Accelerator 
Vertical  Decelerator 
Structural  Test  Facility 
Aircraft  Technologies  Laboratory 
Unmanned  Vehicle  Laboratory 
Multi -Main  Frasie  Central  Ccoqimting  System 
Defense  Data  Network  Access 
Sonar  Developswnt  Simulation  Facilities 
Antenna  Test  Facility 
Deep  Water  Test  Facility 
Navy  Standard  Signal  Processor  Facility 
Environmental  Phj^iology  Laboratory 
Acoustic  Signal  Processing  Facilities 
Radeur  Signal  Processing  Facilities 
RBular,  Laser,  and  Infrared  Airborne  Sensor  Platforms 
Materials  Laboratory 
Aircraft  Ccaqposites  Facility 
Rapid  Solidification  Technology  Laboratory 
Nondestructive  Evaluation  Laboratory 
Low  Observable  Materials  Laboratory 
Surface  Interactions  Laboratory 
Advanced  Organic  Coatings  Laboratory 

2. 3. 7. 2  ORTA 

(a)  Current  Activities.  The  ORTA  established  by  the  Stevenson  wydler  Act  of  1980, 
has  been  oiaintained  at  NANCADNAR  as  legally  required.  The  new  administration 
has  made  DTT  a  high  priority,  resulting  in  an  increase  in  DTT  activity  at 
NANCADNAR  starting  in  FY93.  The  ORTA  fxinction  has  recently  been  staffed  with 
a  full  time  participant  to  initiate  DTT  activities.  Many  contacts  have  been 
initiated  with  the  private  sector,  a  technology  transfer  brochiure  has  been 
prepared  and  a  Technology  Transfer  Conference  has  been  held  for  local  saiall 
business.  Twenty  one  proposals,  with  NANCADNAR  in  partnership  with  private 
sector  entities,  have  been  s\ibmitted  to  the  TRP. 

(b)  ORTA  and  DTT  Focal  points.  The  ORTA/Technology  Tramsfer  (T*)  Program  Manager 
and  the  other  DTT  focal  points  at  NANCADNAR  are  located  in  the  OS&T,  Code  OIB. 
The  Director  of  Science  and  Technology  reports  directly  to  the  Executive 
Director,  giving  the  activity  direct  access  to  top  mauaagement .  In  addition  to 
the  ORTA,  the  other  DTT  activities  si^ported  are  SBIR,  HPCP,  ILIR/IED,  and  the 
university  Programs.  The  staff  induces  the  director,  seven  senior  scientists 
and  engineers,  and  a  secretary. 

ORXA/T2  Program  Manager:  Angel  Carreras,  Jr.,  Code  OIB 

Naval  Air  Warfaure  Center 
Aircraft  Division 
Warminster,  PA  18974-5000 

2. 3. 7. 3  Publications.  The  123  p\iblications  by  the  NANCADNAR  technologists  during 
the  reporting  period  include  2u:ricles  in  scientific  and  technical  journals, 
conference  proceedings,  and  synposia.  Representative  publications: 

"Analysis  of  Workload  Predictions  Generated  by  Multiple  Resource  Theory, " 
peqper  and  presentation  at  the  28th  Department  of  Defense  Human  Factors 
Engineering  Technical  Group  Meeting,  August  1992. 
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Agarwala,  V.  S.,  "Blectrochemical  Concepts  for  Control  of  BMZ  Degradation,” 
Proceedings  of  Tri-Service  Conference  on  Corrosion,  May  1992,  Plynouth,  Mil, 
Army  Materials  Technology  Laboratory,  Waterto%m,  MA  (under  publication),  1993. 

Armstrong -Carroll,  E.  and  R.  Cochran,  "Improvement  of  Delamination  Resistance 
with  Carbon  Non  Woven  Mat  Interleaves,  ”  Proceedings  of  the  ASTM  Fifth 
Symposium  on  Composite  Materials:  Fatigue  and  Fracture,  May  1993. 

Chen,  J.  S.  J.,  T.  J.  Praisner,  L.  A.  Fields,  R.  T.  Norhold  and  W.  E.  Frazier, 
"Rapid  Solidification  Processing  of  Titanium  Aluminides  by  Melt  Spinning,  "  Mew 
York,  NY;  ASME,  November  1992. 

DeLuccia,  J.  J.,  J.  B.  Boodey,  and  E.  U.  Lee,  "Stress  Corrosion  2uid  Corrosion 
Fatigue  of  RST  Al  Alloy  Extrusions  Containing 

Molybdenum,”  Proceedings  of  ADVMAT/91,  NACE,  San  Diego,  CA,  June  1991. 

2. 3. 7. 4  Conferences  and  Sysqposla.  The  technologists  at  MAWCADWAR  have  participated 
in  nuuiy  conferences  and  synposia  during  the  reporting  period.  NAVCADWAR  have  hosted 
some  of  these.  Participation  in  outside  conferences  and  syn^osia  entails  giving  a 
significant  presentation  during  the  proceedings.  During  the  reporting  period,  57 
presentations  were  given  £uid  12  conferences  hosted. 

(a)  Representative  topics  presented  were: 

Chan,  A. ,  "Micromechanical  and  Microstructural  Characterization  of 
Reinforcement  Matrix  Interaction  in  SiC  Reinforced  MoSi^,  "  Third  Annual  R&D 
Information  Exchange  Conference,  Naval  Surface  Warfare  Center,  Silver  Spring, 
MD,  8  April  1992. 

Conte,  A.  A.  Jr.,  "Tribo-Materials  Concepts  for  Advanced  Composite  Bearings," 
Third  Annual  R&D  Information  Exchange  Conference,  Naval  Surface  Warfare 
Center,  Silver  Spring,  HD, 

10  April  1992. 

Fala,  Glenn,  "Al  J^proaches  to  Autodebugging  Classification, "  Southeast 
Pennsylvania  Chapter  of  the  Association  for  Computing  Machinery,  15  September 
1992. 

Gabrielson,  T.  B.,  " Fiindamental  Noise  Processes  in  Micromachined  Acoustic  emd 
Vibration  Sensors,"  Acoustical  Society  of  America,  Sponsored  Session  on 
Miniature  Sensors,  New  Orleans,  November  1992. 

Hegedus,  C.,  D.  Hirst  and  A.  Eng,  "Self -Priming  Topcoats  for  Steel 
implications, "  Federation  of  Societies  for  Coatings  Technology  Pain  Show, 
October  1992. 

Hegedus  C.  and  K.  Clark,  "Maintenance  Technology  Training  Workshop," 

NAWCADWAR,  Warminster,  PA,  9-12  March  1993. 

Lee,  E.  U.,  "Thermal -Mechanical  Fatigue  of  Titanium  Aluminide  and  its 
Conposite,"  15th  Annual  Discontinuous  Reinforced  MMC  Working  Group  Meeting, 
Park  City,  OT,  2-4  February  1993. 

Thomas,  M. ,  D.  Price,  M.  Wilson,  I.  Perez,  and  A.  B.  Harker,  "Diamond  Coatings 
of  IR  Ge  Windows,"  Presented  at  the  Diamond  Applications  Conference,  Auburn, 
AL,  August  1991. 

(b)  Selected  conferences  hosted: 

Infra-red  Window  Protection  and  Non-Destructive  Testing  Symposium,  19-20  May 
1992. 

Technology  Transfer  Conference,  26  August  1992. 
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Small  Business  Fair,  24  March  1993. 

‘nie  Technical  Cooperation  Program,  JA6>16  Coonittee,  19*22  J^ril  1993. 
Avionics  Conference,  4-5  May  1993. 

Historically  Black  Colleges  and  Universities,  22  April  1993. 

2. 3. 7. 5  Thiiversity  Programs.  NAWCAOMAR  has  an  active  exchange  with  universities 
and  colleges.  Included  are: 

(a)  the  summer  faculty  program  for  professors  to  ccmduct  research  on  site  during 

the  sumoter  months,  in  some  cases  with  their  graduate  students  included, 

(b)  the  sabbatical  program  for  extended  research  of  a  year  or  more  by  university 

professors  on  site, 

(c)  the  postdoctoral  program  for  new  graduates, 

(d)  a  program  for  graduate  students  to  do  summer  work, 

(e)  an  exchange  program  with  the  U.S.  Naval  Academy  where  professors  execute 
research  %rork,  which  includes  extended  visit  on*  site  of  one  or  two  weeks 
to  became  acquainted  with  the  work  assignment,  of  a  diiration  of  several 
months . 

Participation  in  the  program  foi  the  reporting  period  is: 


FY92  FY93 

Sumner  professors  16  17 
Sabbaticals  1  1 
Post  doctoral  2  4 
Graduate  student  5  1 
U.S.  Naval  Academy  0  9 


Also,  more  than  forty  NAWCADKAR  scientists  teach  at  local  colleges  and  universities 
Forty  two  reseeurch  programs  were  sponsored  at  universities  during  1992 . 

2. 3. 7. 6  Cooperative  Agreements.  The  NAWCADMAR  has  frequently  entered  into  short¬ 
term,  cooperative  agreements  with  the  private  sector,  primarily  for  use  of  the 
unique  test  facilities  and  technical  expertise  located  at  NAWCADWAR.  The  number  of 
cooperative  agreements  between  NAWCADWAR  and  non-Navy  federal  agencies,  as  well  as 
the  private  sector,  are  listed  below  for  FY92  and  FY93 . 


Sponsor 

Na  -Of  AgrgyngPtB 

FY92  FY93 

TOtBl. 

Fy92 

Funding  SK 

FY93 

Col  St  Guaurd 

2 

4 

38.0 

221.9 

FAA 

5 

4 

982.6 

843.0 

NASA 

1 

4 

485.0 

626.0 

DARPA 

20 

8 

3,840.5 

4,885.0 

Army 

40 

21 

4,681.6 

1,952.8 

Air  Force 

41 

43 

3,867.7 

3,781.2 

Other  than  DOD 

32 

20 

2,456.8 

1,120.8 

Private  Party 

52 

46 

580.2 

479.5 

TOTALS 

193 

150 

16.932.4 

13,910.? 
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2. 3. 7. 7  Use  of  HMfCASNAR  Laboratozy  Paeilitlaa.  These  facilities  include: 

-  the  Dynamic  Flight  Simulator  -  a  centrifuge  capable  of  subjecting  a 
participant  to  ll  times  the  acceleration  of  gravity  in  an  operating  situation, 

-  a  controlled  fire  pit  for  testing  ^>p2u:atus  in  fire  situations, 

•  a  linear  accelerator  which  simulates  crash  conditions. 

During  the  reporting  period,  many  private  industries  have  been  able  to  use  our 
laboratory  facilities .  Access  to  these  facilities  is  through  informal  agreements 
with  the  private  entities.  As  an  exas^le,  the  Crew  Systems  Laboratories  have  had  13 
contracts  in  FY91  for  $295,000,  three  contracts  for  $191,300  in  FY92  and  foxir 
contracts  for  $171,410  in  FY93  to  date  with  commercial  industry. 

2. 3. 7. 8  CSADAs.  NAWCADMAR  has  sponsored  two  CRADA' s  .  They  are: 

(a)  NCRADA-NAWCADWA-89-001,  General  Dynamics  Corporation,  use  of  the  Dynamic 
Flight  Simulator  (centrifuge)  to  test  response  to  g-stress. 

(b)  NCRADA-NAWC-AD-93 -001 ,  Grumman  Aircraft,  to  develop  a  buffet  and  fatigue 
resistauit  aircraft  structure  (in  negotiation) . 

2. 3. 7. 9  Intellectual  Property.  At  NAWCADWAR,  a  program  of  disclosing  and  patenting 
inventions  created  by  the  technologists  has  been  ongoing  since  1980.  Approximately 
90  patent  disclosures  are  received  annually.  Patent  applications  are  then  pursued 
with  an  award  rate  of  30  to  40  per  year.  During  the  reporting  period,  64  patents 
have  been  granted  and  a  total  of  36  applications  are  on  file.  Three  of  NAWCADWAR' s 
patents  are  under  license  to  the  private  sector. 

2.3.7.10  Technology  Reinvestment  Program.  Following  the  Commerce  Business  Daily- 
announcement  of  15  March  1993,  we  attended  the  regional  meetings  in  New  York  on  12 
i^ril  and  in  Philadelphia  on  12  May.  An  active  on- center  education  program  for  the 
TRP  was  conducted  by  OS&T  for  our  technologists.  On  2  June,  a  Technology  Trauasfer 
Conference  was  held  in  the  NAWCADWAR  auditorium  which  was  attended  by  50  local  small 
businesses,  universities,  and  local  economic  development  agencies.  As  a  result  of 
these  activities,  21  proposals  by  the  private  sector,  with  NAWCADWAR  as  a 
participant,  are  being  submitted  to  the  TRP.  NAWCADWAR  has  spent  $120,000.00  in 
support  of  TRP. 

2.3.7.11  Plans  for  Improving  Domestic  Technology  Transfer. 

(See  also  NAWC  Center  Plaui) 

(a)  DTT  Activity.  If  private  industry  Ceui  be  made  aware  of  our  DTT  capability  and 
our  technologies,  the  necessary  technology  pull  from  the  private  sector  ceui  be 
created.  The  NAWCADWAR  ijnderstands  its  technology,  and  has  ideas  about  how  it 
Ccui  be  commercialized.  However,  a  commercial  conpany  has  to  accept  the  risks 
of  bringing  to  fruition  a  new  product  using  our  technology.  A  large  effort  is 
required  to  bring  about  a  match  between  a  private  sector  entity  auid  NAWCADWAR 
for  DTT .  The  efforts  made  to  respond  to  the  TRP  were  fairly  successful . 

These  efforts  will  be  continued  using  CRADA' s  as  the  contractual  vehicle  and 
including  technology  licensing  where  applicable.  Arrcuigements  with  local 
economic  development  agencies  are  being  developed  to  help  increase  NAWCADWAR 
contact  with  the  private  sector. 

(b)  Benefits.  The  following  benefits  will  accrue  from  the  DTT  program: 

access  of  the  private  sector  to  NAWCADWAR  technology  will  lead  to  new 
processes  and/or  products, 

leveraging  of  our  manpower,  facilities,  and  resources. 

Provides  exclusive  licenses  to  private  industry, 
provides  access  to  our  unique  ladjoratory  facilities. 
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increases  our  awareness  of  private  sector  technology  lAich  may  be  of  use 
in  military  applications, 

increases  awareness  in  the  private  sector  of  military  technology  needs, 
identifies  to  the  private  sector  the  capaibilities  of  the  KAMCADHAR. 

(c)  Recommendations. 

Develop  the  mechanisms  to  in^rove  communications  between  the  NA.WC  sites, 
to  share  in  future  joint  programs,  to  identify  resources  at  he  NAWC 
sites,  amd  to  encourage  inproved  cooperation  in  all  technology  transfer 
matters . 

Encourage  and  facilitate  patent  submissions  and  licensing. 

Encourage  partnerships  either  formally  or  informally.  Utilize  CRADA's 
where  applicable. 
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2.3.8  ovntvilll 

lavaO.  AIR  MARTARI  CIWTRR  AIRCRAVT  DZVXSXCar 

(»TA  Cod*  RK3 

R.O.  Box  7176 

Txonton,  MJ  08628-0176 

Contact:  Mr.  Albert  Martino  Phone:  609-538-6838 

Pax:  690-538-6562 

STROPSIS:  To  provide  8xq>erior  technical  and  engineering  services,  particularly  test 
and  evaluation,  for  air-breathing  pr^ulsion  systMns,  power  drive  systems,  fuels  and 
lubricants,  to  the  Naval  Air  Systems  Cciamand,  Navy  Program  Executive  Offices,  the 
Fleet,  and  other  U.S.  or  International  custaswrs  who  retire  our  capabilities.  Ne 
conduct  rigorous  tasting,  investigate  and  resolve  technical  problesis,  provide 
ccnprehensive .  independent  technical  evaluations  of  developsmnt  and  in-service 
systems  and  programs,  and  manage  and  conduct  research  and  development  leading  to  new 
of  inproved  propulsion  system. 

EXPERTISE:  E3q)ertise  at  NAWCADTRN  which  is  applicable  to  technology  transfer 
includes  the  following  areas: 

-  Develop,  test  and  evaluate  engines  \inder  unusual  operating  conditions  such 
as  gyroscopic  loads  and  variable  attitudes; 

-  Develop,  test  and  evaluate  helicopter  gearboxes,  transsiissions  and  drive 
trains  under  sistulated  operational  loads; 

-  Conduct  independent  analysis  and  make  recommendations,  via  test  and 
evaluation,  of  critical  tvirbine  engine  rotating  parts  for  strength  and  life 
under  simulated  operating  loads  and  fatigue  ^cles; 

•  Test  and  evaluate  aircraft  engine  accessories,  such  as  starters  and 
auxiliairy  power  units  under  simulated  operating  conditions; 

•  Provide  technical  and  engineering  si^ort  to  the  design,  development,  test 
and  in-service  support  of  aircraft  engines,  their  coeponents  and  accessories; 

•  Plan,  manage  and  execute  the  propulsion  technology  base  program  for  the  Navy 
(Including  6.2  block  manager  in  propulsion  and  propulsion  materials  for  (3RT)  ; 

-  Provide  engineering  and  technical  support,  research  and  developoMsnt 
services,  and  testing  of  aircraft  fuels  and  lubricants. 

-  Develop  and  manage  all  Navy  propulsion  specifications  and  «pply  them  to 
acquisition  programs. 

DHIQDB  FACILITIES:  Special  Equipment  and  Coeputers.  Describe  any  special  equipment 
or  cooputers  used  at  NAWCADTRN. 

This  facility  has  a  special  real-time  data  acquisition  and  analysis  systems  that 
sipport  its  engine  test  facility.  These  systems  acquire  large  amounts  of  test  data 
and  perform  engineering  analysis  on  that  data  utilizing  specialized  cooputational 
techniques  and  cooputerized  engine  models.  The  number  of  parameters  acquired  and 
speed  of  euialysis  are  appropriate  for  engine  testing,  euid  in  most  areas  meet  test 
requirements.  Two  of  the  15  test  systems  are  certified  to  acquire  and  process 
classified  data. 

This  facility  has  special  equipoient  as  follows:  Scanning  Electron  Microscope, 

Energy  Dispersion  X-Ray  Unit,  Emission  Spectrometer,  Low  Temperature  Fuel  Flow 
Bench,  Infrared  Measurement  System,  Data  Base  Machine,  Ballistic  Flow  Calibrator, 
Vibration  Test  Stand,  Pres.  Transducer  Calibrator,  High  Response  Data  System,  X.5M 
in-lb  Torquemeter,  Hot  Gas  Facility  Data  Acquisition,  Rotor  Spin  Facility  Data 
Acquisition,  Outdoor  Test  Site  Data  Acquisition,  Intrusion/Detection  Equipment, 
Display  &  Alarm  System  (3E,  IW,  2W) ,  Air  Heater  (High  Pressure)  ,  Air  Heater  (Low 
Pressure)  ,  Dynamometer /Tensioner,  Air  Heater  (Hot  Gas  Facility)  ,  Dynamometer,  Air 
Conpressor,  Bldg.  55  Sled)  Equipment,  Power  Absorber  (Low  Speed) ,  Altitude  Test 
Stauid,  Variable  Speed  Drive,  Central  Cooputer  System,  LETA  Data  Acquisition  System, 
SETA  Data  Acquisition  System,  Transmission  Facility  equipment.  Engine  Exhaust 
Diffuser,  Multi -Axis  Thrust  Stand,  3E  Data  Acquisition  System, 
Instrumentation/Measurement,  Hybrid  Cooputer. 
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2.3.9  ovnvixw,  SATA.  AID  PIAKS  *  MBASOVS  DIVISIOII 


2. 3. 9.1  Ovaxvlaw 
(a)  China  Lake  Site 

HAVAL  AIR  NARFARS  CBMTRR  NBAROKS  DITZSIOR 
CBIKA  LARK  SITB 

ORTA  and  DTT  Focal  Point: 

Chuck  Newmyer 

Head,  Industrial  and  Government  Liaison  Office 
Code  C0254 

China  Lake,  CA  93555-6001 
Phone:  619-939-1074 

STMOPSZS:  The  mission  of  the  Naval  Air  Warfaure  Center  Hei^jons  Divisim  is  to  be  the 
Navy's  full  spectrum  research,  development,  test,  evaluation,  and  in-service 
engineering  center  for  weapon  systems  associated  with  air  watrfare  (except 
antisubmarine  vaxtaxe  systems) ,  missiles  and  missile  subsystems,  aircraft  wei4}ons 
integration,  and  assigned  airborne  electronic  warfare  systems  and  to  maintain  and 
operate  the  air,  l2uid,  euid  sea  Naval  Western  Test  Range  Ccoplex. 

BZPSRTISE:  Fundamental  research  at  NAHCWPNS  spans  eui  array  of  science  and 
technology  areas  applicable  to  weapon  systems  including: 

Applied  Mathematics 
Electronic  Devices 
Energetic  Materials 
Instnxnental  Analysis 
Microwave  Devices 
Optical  Device 
Propellants 
Propulsion 

Superconducting  Devices 
Terminal  Ballistics 

Major  areas  of  NAWCWPNS  technology  work  zure  the  following: 

Advanced  Software  Systems 
Airborne  Electronic  Warfare  Systems 
Airborne  Fire  Control 

Atmospheric  Properties  aind  Effects  on  Sensors 

Embedded  Con^uter  Technology 

Fuzing 

Guidance  and  Control 
High  Energy  Laser  Components 
Information  Processing 
Hardware  Integrated  Simulations 
Insensitive  Munitions 

Intelligent  Machines  Including  Neural  Networks 

Infra  Red/Electro  Optic  Devices 

Propulsion 

Microwave  Devices 

Scoring  Devices 

Target  Signatures  euid  Modeling 

Test  Data  Collection  and  Transmission  Processing 
Threat  Simulation 

Weapons  Aercc^oiasiics,  Airframes,  and  Materials 
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nnZQUI  FACILITIES:  The  Naval  Western  Range  Complex  integrates  the  air,  land  and  sea 
ranges  emd  test  facilities  at  Point  Mugu,  China  Lake,  and  the  Naval  Ordnance  Missile 
Test  Station  at  White  Sands.  The  Complex  contains  1700  square  miles  of  dedicated 
land,  underlying  more  than  17000  square  miles  of  restricted  airspace  and  36000 
square  miles  of  sea  test  range  with  overlying  airspace. 

The  NAWCWPNS  also  includes  unique  laboratories  and  test  facilities  including: 

Air  Warfare  Evaluation  Facility 
Electronic  Warfare  Systems  Integration  Lab 
Encounter  Simulation  Lab 
Explosives  and  Propulsion  Labs 

Full  Scale  Survivad>ility  and  Vulnerability  Facility 
Missile  and  Aircreift  software  validation  and  Testing  Lab 
Reliability  and  Product  Assurance  Test  Labs 
Weapons  Sisiulation  Facilities 

Weapon  System  Instrumentation  and  Data  Analysis  Labs 
(b)  Point  Mugu  Site 

NAVAL  AIR  WARFARE  CENTER  WEAPONS  DIVISION 

ORTA,  Code  P34 

POINT  MDGD  SITE 

Point  Mugu,  CA  93042-5001 

Contact:  Richard  C.  Murphy  Phone:  805-989-8801 

Fax:  805-989-3938 

Dr.  Mike  Sullivan  Phone:  805-989-8801 

Fax:  805-989-3938 

STHOPSIS:  NAWCWPNS  Point  Mugu  is  a  full  spectrum  research,  development,  test  and 
evaluation,  and  in-service  engineering  center  for  weapons  systems  for  air  waurfare 
and  electronic  warfare. 

EXPERTISE:  Eiqiertise  at  NAWCWPNS  Point  Mugu  which  is  applicad>le  to  technolo^ 
transfer  includes  Electronics,  Optics,  Sensors,  Systems  Engineering,  and  Design  of 
Experiments.  Specific  expertise  is  availadjle  in: 

Missile  Performauice 
Aircraft  Weapons  Integration 
Tactical  Conputer  Hardware  and  Software 
Data  Processing,  Fusion,  Display 
Hisnan  Factors  Engineering 
E/0  and  RF  Signatures 
RF  Communication  and  Datalinks 
Electronic  Warfare  Systems 
Microelectronics  Design  and  Fabrication 
Test  Instrumentation  Systems 
Geophysics  Systems 

UNIQUE  FACILITIES: 

Environmental  Test  Chambers:  Fully  instrumented  sea- level  chambers  ranging  in  size 
from  full  aircraft  to  individual  missiles.  Can  accommodate  explosive  systems  such 
as  warheads  and  rocket  motors . 

Missile  Hardware -in -the -Loop  Laboratories:  Self-contained  test  Icdss  with  full  RF, 
E/0,  EW  stimulation  for  Sparrow,  Phoenix,  AMRAAM,  euid  Standard  Missiles. 

RCS  Anechoic  Chambers:  Full -spectrum  mono- static  and  bi- static  radar  cross  section 
measurements  in  far  field  for  missiles  emd  target  vehicles. 

Air  2uid  Sea  Test  Reuige:  32,000  square  miles  of  fully  instrumented  (E/0,  Radar,  GPS, 
Telemetry,  Inpact  Scoring)  sea  test  surface  area  emd  acconpemying  air  euid  undersea 
space.  Live  fire  missile  engagements  from  one-on-one  to  Battle  Group  level  cam  be 
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acccsnodated.  Control  center  has  real-time  links  to  virtually  every  DoD  lab  and 
range  in  the  SW  Itaited  States. 

Instrumented  Aircraft:  A  fleet  of  five  RP-3A  aircraft  which  can  provide 
surveillwce ,  telemetry  tracking/relay.  B/0  signature  measuresient  and  photographic 
documentation  services  auiy  where  in  the  world. 

2. 3. 9. 2  Offices  of  Research  and  Technology  J^lication  (QRTAs)  and  DTT  Focal  Point 
(a)  ORTA  and  DTT  Focal  Point  staffing  eund  budget 
ORTA  (China  Lake) : 

Chuck  Newmyer,  Head 

Industrial  &  Government  Liaison  Office 
Code  C0254 

Gerry  Peterson,  Secretary 

Budget:  Direct:  $25K/yr  (from  ONR) 

Center  Overhead:  35K/yr  (1  manyear) 

ORTA  (Pt.  Mugu) : 

Dick  Murphy 

Sea  Range  Customer  Group 
Code  P341 

Budget:  Direct:  $10K/yr  (from  ONR) 

Center  Overhead:  $40K/yr  (1  manyear) 

Office  of  Research  &  Technology  i^Tplications : 

(China  L2dce) 

(This  group  primarily  handles  the  business  auid  legal  aspects  of  the  DTT 
program  at  China  Lake) 

Elaine  Wunderlich,  Head,  Code  C027 

Martha  Harrington,  Program  Analyst 

Bonnie  Richardson,  Secretaury 

Budget:  Center  Overhead:  FY92  -  $148.5K 

FY93  -  $151. 3K 


(b)  Publicity /publicatic--j . 

(1)  "Technology  Transfer  -  A  general  guide  to  licensing  NWC  technology" 

(2)  "Technology  Transfer  in  the  U.S.  Government"  -  a  general  description  of 
the  Government's  Technology  Transfer  Program 

(3)  "Industrial  Liaison"  -  a  listing  of  technology  areas  that  we  are 
involved  in  and  that  have  potential  for  cooperative  work 

(4)  "White  papers"  -  descriptions  of  a  number  of  our  technologies  that  are 
available  for  cooperative  efforts 

(5)  "Best  Practices"  -  description  of  our  outreach  programs 

(6)  "Patents  are  Rewarding"  -  a  guide  for  enployees  on  obtaining  patents 

(7)  "Technology  Transfer  Program"  -  overview  brochure  with  white  papers  on 
available  technologies 
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2. 3. 9. 3  Publlcatlona 

(a)  Exaaples  of  the  75  scientific,  technical,  and  professional  journals  in  which 
NhNCWD  publishes: 

Optical  Engineering 

Proceedings  of  the  Society  of  Photo-Optical  Instrumentation 
Engineers 
Applied  Physics 
Cheoiical  Materials 
Journal  of  American  Cerasiic  Society 

Journal  of  Electroanalytical  Chesiistry  and  Znterfacial 
Electrochemistry 

Journal  of  the  Optical  Society  of  America 
Progress  in  Energy  and  Ccmbvistion  Science 

(b)  J^roximate  nuaiber  of  publications  (including  conference  proceedings  euid 

boohs) :  400 

(c)  Representative  titles: 

A  Symbolic  Theory  of  Decision-Making  Applied  to  Human  Resource 
Management 

Recent  Developments  in  Surface  Roughness  Cluuracterization 

High-Speed  Shutter  Technology  for  Frequency  Agile  Laser  Eye 
Protection 

Recognition  Mecluinism  for  Saturating  Sigmoid  Neural  Networks 
A  Low-Cost  Ph  Meter  for  the  Classroom 

Examination  of  the  Chemistry  Involved  in  Microwave  Plasma  Assisted 
Chemical  Vaqjor  Deposition  of  Diamond 
Study  of  Combustion  Dynamics  for  Passive  and  Active  Control 
Mixing  Characteristics  of  Supersonic  Shrouded  Jets 

2. 3. 9. 4  Conferences  6  Syaposla 

(a)  Number  hosted  by  or  participated  in  as  a  presented: 

Fy92:  160 

FY93:  168 

(b)  Breakdown  according  to  estimated  number  of  attendees:  (Less  than  100,  between 
100  and  500,  more  than  500) 


Less  than  100 

100  to  500  More 

than  500 

FY92:  6 

153 

1 

FY93 :  13 

139 

16 

Seme  representative  conferences  and  symposia: 

TITLE /NAME 

LOCATION 

ATTENDEES 

Fifth  Synposium  of  Numerical  emd 
Physical  Aspects  of  Aerodynamic  Flows 

Long  Beach,  CA 

Less  100 

National  Institute  of  Standard  & 
Technology  Workshop  on  Characterizing 
Diamond  Films 

Gaithersburg,  HD 

Less  100 

Surface  Roughness  &  Scattering 
Conference 

Tucson,  AZ 

100-500 

NSWe  Neural  Network  Synposium 

Dahlgren,  VA 

100-500 

World  Congress  on  Neural  Networks 

Portland,  OR 

100-500 
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TITLB/HftlB 


IflCaUQP 


American  Institute  of  Aeronautics,  Irvioe,  CA 

Aircraft  Design  Conference 

lOth  Applied  Aerodynamics  C«iference  Palo  Alto,  CA 


Eiqperimental  Kuclear  Magnetic  Resonance  Pacific  Grove,  CA 
Conference 


100-500 


100-500 

100-500 


2. 3. 9. 5  Bxetaange  Prograaui  a  visits  (Industry,  academia,  state  &  local  government, 
foreign) 

(a)  We  had  20  employees  on  Fellowships  in  Fy92  wd  have  9  in  PY93 

(b)  IPA  with  Chico  State,  Chico,  CA 

(c)  united  Kingdom  Coo^uter  Technology  Review  (US/DK  Bilateral  Agreonent  lEP  B-88 

(d)  CalState,  Irvine  -  Transfer  of  images/imagery  for  research 

(e)  Acadeoiia  Sumner  Faculty  Program: 

-  San  Jose  State  University 

-  West  Texas  State  University 

-  Oregon  State  University 

-  College  of  Staten  Islaxxd  City  University  of  Mew  York 

(f)  Other  Government  Agencies  -  MAWCWPMS  has  interactions  with  at 'least  30 
Government  Agencies  outside  of  DoD,  including  NASA  (Ames,  Imwis,  Langley,  and 
Boulder) ,  Oak  Ridge  National  Laboratory,  Drug  Enforcement  Administration, 
ARPA,  NIST,  Jet  propulsion  Laboratory,  amd  FAA. 

As  a  result  of  its  technical  expertise  and  ideal  location  for  a  pilot 
facility,  NAWCWPNS  (China  Lake)  joined  NASA  in  the  further  development  of  a 
concept  called  SELENE  (Space  Laser  Energy)  for  beaming  laser  power  to 
satellites  to  extend  their  lifetime.  A  significant  part  of  this  effort 
involved  discussions  with  Russian  scientists  regaurding  the  purchase  of  a 
200  Kw  free  electron  laser  from  the  Budker  Institute  of  Nuclear  Physics  at 
Novosibirsk. 

(g)  State  and  local  government 

City  of  Ridgecrest  -  Small  Business  Incidsator 

City  of  Ridgecrest  -  technical  consultation 

Cerro  Coso  Coomunity  College  -  technology  tramsfer  prograun 

CalState,  Bakersfield  -  technology  tramsfer  program 

State  of  California  Department  of  Health  -  technical  consultation 

Georgia  Technology  Reseaurch  Institute  -  technology  exchanges 

Colorado  State  Police  -  night  vision  cauneras 

(h)  Industry  -  NAWCWPNS  has  technical  exchanges  ongoing  with  over  100  cooqpanies, 
including : 

Industry /University  Consortia:  Micro  Electronics  and  Conyuter  Corporation 
(MCC)  -  Affiliate 

Sandia  Corporation  -  technical  exchanges 
Texas  Instruments  -  technical  exchauiges 
Motorola  -  technology  exchauiges 
General  Electric  -  technology  exchauiges 
3M  Corporation  -  technical  exchauiges 
Air  Products,  Inc.  -  technical  exchanges 
Dupont  -  technical  exchanges 
GM  Research  Ladis  -  technical  exchauiges 
KodaJc  -  technical  exchauiges 

National  Center  for  Manufacturing  Science  -  technical  exchanges 
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(i)  Acadamia  -  NAWCWPNS  has  ongoing  tecdinical  exchange  programs  with  over  60  out j or 
universities;  the  nature  of  these  exchanges  range  from  courses  taught  by 
KAWCHPNS  personnel  to  sponsorship  of  iiniversity  research  projects.  Soeie 
examples  are: 

Oregon  State  University  '  Co-Authoring  of  reports /papers 
Carnegie  Mellon  University  -  technical  exchanges 

University  of  Wisconsin -Madison  -  taught  coiirse  on  Advanced  Industrial  Laser 
Welding 

University  of  California,  Santa  Barbara  -  reseaurch  project  spcxisorship 

Howaurd  University  -  technical  semixiar 

Clzurk  Atlauata  university  -  technical  exchanges 

Fitchburg  State  College  -  technical  exchange 

Massachusetts  Institute  of  Technology  -  technical  exchanges 

Princeton  University  -  technical  exchanges 

Stanford  University  -  technical  exchanges 

University  of  Mauryland  -  technical  exchanges 

Utah  State  University  -  technical  exchwges 

(j)  Interactions  with  Foreign  Governments: 

Canadian  Armed  Forces  -  FMS,  testing,  technical  consultation 
Royal  Australian  Air  Force  -  FMS,  technical  consultation 

Spanish  Air  Force,  Navy,  Air  ministry  and  Consulate  -  technical  consultation 
Kuwait  Air  Force  -  FMS,  technical  consultation 
Egyptian  Air  Force  -  FMS,  technical  consultation 
French  Consulate,  Nice  -  FMS,  technical  consultation 

Philippine  Consulate  -  FMS,  technical  consultation  , 

Japanese  Consulate  -  FMS,  technical  consultation 

UK  -  IR  models/missile  signatures 

Republic  of  Germany  -  FMS,  technical  consultation 

Japanese  Defense  Force  -  FMS,  technical  consultation 

(k)  Foreign  visitors:  901 

(l)  Foreign  visits  by  laboratory  personnel  -  There  have  been  more  than  35  foreign 
visits  by  KAWCWPNS  personnel  in  FY92  and  FY93  thus  feu:.  Some  exanples  are: 

NATO  Research  Study  Group  (RSG-13) 

Members:  US,  Cauiada,  Denmark,  France,  UK,  Gexsuuiy,  Greece, 
Italy,  Netherlands,  and  Norway 

Information  exchauige  with  Russia  on  Neural  Network  Simulation 
Institute  of  Optical  Research,  Royal  Institute  of  Technology  - 
Stockholm,  Sweden 

Conference  on  Commercial  applications  of  Precision  Manufacturing  - 
London ,  Engleuid 

Second  Pacific  Polymer  Conference  -  Otsu,  Japan 

NATO  Advauiced  Study  Institute  on  Modem  NMR  Technology  -  Dalaman, 
Turkey 

Fourth  NATO  Workshop  on  Passive  Infreured  Optical  Materials  - 
Malvern,  UK 

The  Fourth  International  School  euid  Workshop  of  Crystallography, 
Conputational  Methods  in  X-Ray  Powder  Diffraction  Analysis  - 
Aswan,  Egypt 

2. 3. 9. 6  Grants  and  Cooperative  Agreements 

(a)  Donations  of  equipment  to  universities  (include  GFE  turned  over  to 
universities) :  None 

(b)  Investments  in  xoniversity  facilities:  None 
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(c)  Education  Partnerships 


NAWCWPNS  has  a  meffloranduin  of  understanding  (MQO)  with  the  local  Sierra 
Sands  School  District  as  a  part  of  the  Adc^t -A- School  program. 

NAHCWPNS  has  a  MOD  with  California  State  University,  Bakersfield,  to 
work  with  their  School  of  Business  on  technology  transfer  related 
pro j  ects . 

NAWCWPNS  is  working  with  the  local  Cerro  Coso  Coomunity  College  on 
programs  related  to  utilizing  lab  technology  for  small  businesses, 
either  as  start-ups  or  enhancing  existing  capabilities. 

Also,  see  Attachment  11  for  other  interfaces  academia. 

(d)  DRI  &  Centers  of  Excellence 

He  have  informal  interfaces  with  a  ntmiber  of  the  Centers  of  Excellence  but  not 
formal  agreements.  We  would  like  to  be  working  closer  with  these  Centers,  but 
funding  is  not  available. 

2. 3. 9. 7  Use  of  laboratory  facilities 

(a)  Agreements  other  them  CRAOAs  that  involve  company  use  of  DoD  facilities: 

He  use  special  deposits  to  allow  conpanies  to  utilize  our  unique  test 
facilities,  such  as  the  test  ranges.  For  exeunple,  coopanies  have  conducted 
flight  tests  against  various  targets  to  evaluate  new  and/or  improved  missile 
system  concepts.  Also,  unique  lab  test  capabilities  are  utilized  by  industry 
for  materials  evaluation. 

(b)  Industry  use  of  test  centers  -  There  have  been  more  than  25  instances  of 
industry  use  of  test  centers,  with  nearly  $3M  of  funding  from  private 
industry . 

2. 3. 9. 8  CRADAs 

(a)  Active  CRADAs:  9 


TITLE 

Chemical  Element  Investigation 

Software  applications  for  Computer  Networking 

Information  Module  on  Markov  Processes 

Phased'Array  Covert  Radar  Altimeter 

Conductive  Transparent  Polymer 

Embedded  Ccmputer  Institute 

Injection  Loading  Technology 

Infrared  Flare  Countermeasures  Simulator  Technology 
Embedded  Computer  Institute 


PARTNER  CATEGORY 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 
Industry 


-  Under  the  earlier  MCTL  system,  this  was  in  the  category  14.1  -  Optical  Sensor 
Technology;  under  the  new  system,  it  fits  in  category  6.2  -  Optical  Sensors. 


(b)  CRADAs  voider  negotiation,  nvunber:  15 


(c)  Lab  investment  (estimate) 


NAWCWPNS  investment,  for  FY92  and  FY93,  in  the  9  existing  CRADAs  is 
approximately  $500K. 
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(d)  Xncone  producing  (y«s  or  no,  if  *no,  *  idiat  about  the  future?) 

5  of  our  nine  CRAOAs  are  incooe  producing;  2  of  the  others  will  involve  future 
incoQW. 

(e)  Criteria  for  deciding  if  inccoie  is  desired 

Prior  to  negotiations  on  a  CRADA.,  detailed  discussions  are  held  with  our 
scientists  and  engineers  regarding  use  of  Government  resources.  The  resources 
required  of  the  potential  partneris)  is  also  discussed.  During  negotiations, 
including  review  of  the  statesMnt  of  work,  resource  contributions  of  all 
parties  are  discussed  and  evaluated.  Based  on  the  relative  worth  of  these 
contributions,  as  well  as  consideration  of  prior  investments  in  the  subject 
technology  by  all  parties,  a  detezmination  is  made  regarding  the 
appropriateness  of  receiving  funding  froei  the  non'Govemment  partner (s)  . 
Attention  is  paid  o  parity  and  reciprocity. 

(f)  Describe  nonmonetary  contributions 

In  all  of  our  CRADAs,  we  contribute  personnel.  We  feel  that  our  main 
contribution  to  axiy  CRADA  is  the  technical  eaqpertise  of  our  people.  In  most 
cases,  we  are  also  providing  facilities  and  equipment  that  support  the 
technology.  This  can  include  prototype  hardware,  software,  test  equipment, 
faibrication  of  cooponents,  etc. 

(g)  Reason (s)  for  backlog,  if  any 

Ignorance  of  the  real  purpose  and  parameters  of  the  DTT  program  on  the  part  of 
non-Govemment  partners. 

DTT  professional  resources  (personnel  and  other)  are  extremely  limited  and 
materially  impact  our  ability  to  handle  the  quantity  of  technologies  available 
for  transfer. 

2. 3. 9. 9  Intellectual  Property,  Including  Patents,  Copyrights,  and  Trade  Secrets 

(a)  Patents:  63 

(b)  Patent  i^lications:  58 

(c)  Licenses 


TITLE 

Chemiluminescent  Light  Stick 
Chemiluminescent  Light  Stick 
Method  of  MaOcing  Near  Infrared  Polaorizers 
Calcification  Tablet 

Nondestructive  Analysis  of  Multilayer  Rougtiness 
Correlation 

Stripline  Conformal  Antenna 


PARTNER  CATEGORY 
Industry 
Industry 
Industry 
Industry 
Industry 

Industry 


(d)  Royalty  Income:  $35K/yr 

(e)  CRADAs  that  provide  trade  secrets,  know-how,  copyrights 

We  have  one  CRADA  that  deals  with  industry  trade  secrets.  Clauses  have  been 
added  to  the  agreement  to  protect  these  trade  secrets. 

We  feel  tliat  all  of  our  CRADAs  provide  )cnow-how.  The  technical  e3q>ertise  of 
our  personnel  is  our  primary  contribution  to  these  agreements. 
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Where  <^^ropriate,  vim  include  the  necessary  clauses  to  cover  the  potential  of 
copyright  by  the  non-Govemment  party.  The  Govenasent  has  nonexclusive 
license  rights  to  use  the  copyright  material  free  of  royalties.  Five  of  our 
CRADAs  have  copyright  clauses  included. 

(f)  Describe  backlog  in  patent  applications 

The  MAWCWPNS  patent  office  has  a  backlog  of  123  causes.  The  reason  for  the 
backlog  is  that  there  are  not  enough  in-house  patent  attorneys  to  process  the 
large  number  of  invention  disclosures  received  from  the  NAMCWFNS  technical 
cammunity.  Also,  there  aren't  sufficient  resources  to  contract  out  the  paten 
case  backlog. 

(g)  Attorneys  supporting  DTT 

The  NAWCWPRS  patent  office  consists  of  five  patent  attorneys.  Of  these,  one 
attorney  spends  20  to  25  percent  of  his  time  on  DTT.  This  equates  to 
approximately  $3 OX  per  year  in  salary.  Travel  costs  are  approximately  $4 OK 
per  yeeur. 

At  present,  there  is  no  formal  training  of  scientists  and  engineers  (S6Bs) 
regarding  patent  and  license  requirements  and  responsibilities.  Discussions 
with  S&Es  regarding  DTT  in  general  will  usually  include  information  on  patent: 
and  licenses.  If  it  then  seems  appropriate,  the  scientist  or  engineer  will 
have  a  meeting  with  one  of  the  attorneys  to  talk  in  more  detail.  The  S&Bs  ar« 
not  directly  involved  in  the  licensing  of  patents.  They  do  provide  any 
necessary  technical  interfacing  with  the  licensee. 

2.3.9.10  Technology  Reinvestment  Project  Xf forts 

NAWCWPNS  has  provided  sxpport  providing  general  information  on  the  TRP, 
defining  how  NAWCWPRS  can  peurticipate,  and  have  worked  with  eight  teams  in 
their  proposal  development,  we  have  e3q>ended  approximately  ISO  manhours  in 
this  effort.  We  are  nqt  part  of  the  source  selection  team. 

2.3.9.11  DoD  Organisations  -  sea  2. 3. 9. 5  (f) 

2.3.9.12  Efforts  carried  out  under  legal  authorities  other  than  the  Stevenson- 
wydler  Technology  Innovation  Act  of  1980,  As  Amended.  Describe  the  efforts,  if  ancy, 
and  cite  the  legal  authority. 

NAWCWPNS  utilizes  the  Navy  Potential  Contractor  Program  (NPCP)  extensively  to 
provide  technology  information  to  industry. 

2.3.9.13  Just  as  Technology  Transfer  legislation  continues  to  evolve,  so  do  our 
efforts  to  iaplement  the  process  of  Technology  Transfer  through  our  evolving  set  of 
"Best  Practices.” 

-  TEAM  APPROACH:  From  the  beginning  of  our  involvement,  we  believed  that  a 
variety  of  skills  and  experiences  would  provide  the  NAWCWPNS,  China  Lake  with 
the  "most  bang  for  the  buck,"  and  so  developed  a  team  to  work  the  problem. 

The  team  consists  of  several  individuals  with  education  and  experience  in 
business  emd  finemce,  a  technical  discipline  and  law.  Each  individual  brings 
a  different  perspective  to  the  tcdsle.  The  end  result  is  a  thorough  evaluatior 
of  each  luiique  idea,  resulting  in  what  we  believe  to  be  the  best  approach  to 
use  for  the  given  situation. 

TECHNOLOGY  ASSESSMENT:  We  recognize  that  technology  assessment  is  an  area 
which  is  difficult  to  deal  with  effectively.  Currently,  we  are  in  the 
experimental  mode  using  several  different  techniques  to  grapple  with  the  task: 

(a)  A  Navy  Reserve  Unit  conposed  of  about  16  individuals,  many  of  whom  are 
scientists  who  work  for  private  industry,  is  located  at  our  Base.  We 
have  arranged  for  Unit  members  to  review  a  nximber  of  our  existing 
patents  looking  for  potential  commercial  applications;  (2)  We  have 
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established  a  relationship  with  a  local  State  University  which 
incorporates  a  module  in  their  business  curriculum  whereby  students 
review  existing  patents,  assess  their  commercial  potential,  develop  a 
marketing  plan  and  provide  a  list  of  potential  partners  as  part  of  their 
course  of  study'  (3)  We  are  also  utilizing  the  services  of  the  NASA 
Regional  Technology  Transfer  Center  in  our  region  to  do  technology 
assessment  euid  marketing  for  three  targeted  technologies;  and  (4)  We 
continue  to  explore  utilizing  a  variety  of  commercial  companies  to 
provide  very  specialized  services  (technology  assessment,  market 
profiling,  and  listing  of  potential  partners) . 

OUTREACH:  We  believe  that  awareness  of  ourselves,  our  capabilities  and  the 
program  must  be  created  both  inside  eund  outside  of  the  NAWCWPNS,  China  Lake. 
Toward  that  end  we  have  developed  a  stamdard  information  package  which 
includes  our  marketing  material  (Technology  Trauisfer  Brochure,  Industrial 
Liaison  Bulletin,  philosophy  statement,  seunple  CRADA,  sanqple  SOW,  non¬ 
disclosure  form,  2uid  sanple  license) .  This  package  is  distributed  to  all  who 
inquire  a]30ut  the  program,  both  from  within  China  Lake  2uid  outside.  We 
conduct  informational  discussions  at  Department,  Division,  Branch,  and  group 
meetings  at  the  NAWCWPNS,  China  Lake  as  well  as  at  local  functions  (Rotary 
Meetings,  local  Contractor  meetings,  etc.) .  We  also  attend  a  variety  of 
technical  meetings  so  that  we  may  be  aware  of  emerging  technologies  as  well  as 
make  the  technologists  aware  of  our  progreun.  We  have  many  one -day  technology 
sharing  meetings  between  technologists  cuid  company  mamagement.  This  year,  we 
had  a  three  day  technology  sharing  meeting  ("Industry  Days")  between  ourselves 
euid  meuiy  of  the  companies  with  which  we  had  participated  in  IR&D  programs. 

-  MARKETING:  There  are  several  general  efforts  which  we  believe  to  be 
particularly  effective .  They  are : 

(a)  The  development  and  distribution  of  marketing  paclcages  which  include  the 
previously  mentioned  Technology  Transfer  Brochure,  Industrial  Liaison 
Bulletin,  philosophy  statement,  sasple  CRADA,  sample  SOW  wd  sample 
License  Agreement,  as  well  as  appropriate  summaury  sheets  which  give 
details  of  technologies  ready  for  commercialization. 

(b)  Participation  at  Technology  Trade  Shows/Fairs  increases  cuid  broadens 
visibility  euid  )aiowledge  of  our  Center  as  well  as  highlights  c^uldidate 
technologies . 

(c)  Use  of  a  variety  of  techniques  for  marketing  (including  use  of  TELTECH, 
working  with  NASA  RTTC,  utilizing  contractor  firms  for  marketing,  etc.) . 
We  believe  the  focused  approach  is  the  most  effective.  Marketing  is  eui 
area  in  which  we  continue  to  experiment  euid  grow. 

-  PUBLICITY:  We  believe  that  publicity  is  em  inportant  aspect  of  a  proactive 
Technology  Transfer  program.  We  also  believe  that  it  is  not  the  same  as 
marketing.  We  work  with  the  NAWCWPNS,  China  Lake  P\jblic  Affairs  Office  to 
publicize  noteworthy  happenings  in  the  Technology  Treuisfer  area. 

Selected  Vehicles  for  the  Technology  Trcuisfer: 

-  BACKGROUND:  There  are  mauiy  vehicles  for  treuisf erring  technology.  The 
enabling  technology  transfer  legislation  speaks  to  several  but  does  not  limit 
technology  transfer  to  just  the  obvious  (patent  licensing  aind  Cooperative 
Research  and  Development  Agreements) .  The  spirit  of  that  legislation  spe6Ucs 
to  creating  aui  environment  conducive  to  enhancing  the  global  competitiveness 
of  American  private  enterprise .  Many  other  elements  are  important  ingredients 
in  creating  and  maintaining  that  environment  cUid  making  technology  transfer 
activities  productive  and  effective.  Some  of  those  other  elements  are:  The 
Navy  Potential  Contractor  Progreun  (formerly  the  NICRAD  Program) ,  Technical 
Assistance,  Special  School  Programs,  attendaince  at  Conference,  Syitposia, 
Technical  Exchange  Meetings,  published  works,  participation  in  IRAD  programs. 
Work  for  Others,  and  participating  with  Small  Business  Incubators. 
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Cooperative  Research  and  DevelosHoent  Agreement  (CRADA)  :  [This  is  a  vehicle 
which  can  facilitate  technology  transfer  from  Govemnent  lalioratories  to  the 
private  sector  and  vice  versa.  The  CRADA  is  a  document  which  describes  a 
relationship,  one  that  is  very  different  from  a  procurement  contract- -which  i£ 
the  traditional  one  usually  experienced  by  the  Government  private 
industry.  This  relationship  is  one  of  equal  peurtners  working  together  to 
advance  technology.] 

Patent  License  Agreement:  This  has  been  a  vehicle  for  technology  tramsfer  foi 
many  years.  It  is  perhaps  the  most  straight  forward  method  of  transfer 
because  the  relationship  is  one  with  which  most  of  the  participants  are  very 
familiar.  0%mers  of  patented  technology  negotiate  license  agreements  with 
potential  utilization.  The  licensee  that  produces  (or  has  produced)  itmns 
which  contain  the  technology  and  make  a  profit.  Some  of  the  licenses' 
revenues  are  returned  to  the  originator  of  the  technology  in  the  form  of 
royalties . 

NPCP  (Navy  Potential  Contractor  Program) :  This  is  a  cooperative  data- sharing 
agreement  for  private  conpanies  and  Navy  Laboratories  to  share  information. 

The  agreement  is  short  emd  siople;  there  are  no  inplied  or  actual  commitments 
emd  no  work  is  performed  in  conjiinction  with  this  agreement.  The  NPCP 
provides  a  means  for  U.S.  Industry  to  obtain  valuable  information  to  assist 
them  in  formulating  their  internal  research  auid  development  programs . 

Usually,  the  Government  receives  information  in  return  that  provides  some 
insight  into  the  capabilities  of  private  industry  emd  the  strength  of  the  U.S. 
industrial  base. 

-  TECHNICAL  ASSISTANCE:  Technical  Assistance  cam  take  many  forms  amd  often 
can  be  as  sinple  amd  short  in  duration  as  a  single  telephone  call  or  a  two 
hour  visit  to  the  government  laQjoratory. 

SPECIAL  SCHOOL  PROGRAMS:  There  are  probably  as  mamy  Special  School  Programs 
as  there  are  government  laboratories .  Activities  in  this  area  include  giving 
scientific  demonstrations  amd  participating  in  school  laboratory  experiments, 
judging  science  fairs,  speaUcing  at  Career  Days,  helping  schools  solve 
scientific  problems,  setting  up  amd  participating  in  "mentor"  programs  in 
which  students  interested  in  science  work  in  the  laboratory  under  the  guidamce 
of  a  senior  "mentor"  for  school  credit,  loaning  excess  scientific  equipnent 
and  apparatus,  as  well  as  numerous  other  activities  which  provide 
opportunities  for  interface  and  instruction  "technology  transfer"  for 
students . 

ATTENDANCE  AT  CONFERENCES,  SYMPOSIA,  AND  TECHNICAL  EXCHANGES: 

PUBLISHED  WORKS:  Publishing  the  results  of  scientific  investigation  has  long 
been  aclcnowledged  as  a  most  basic  way  to  transfer  technology. 

PARTICIPATING  IN  IRAD  PROGRAM:  Participating  in  the  IRAD  program  has  allowed 
the  public  and  private  sectors  to  exchange  ideas  and  help  focus  the  reseaurch 
efforts  of  the  private  sector. 

WORK  FOR  OIJJERS:  In  instances  where  esqpertise  does  not  exist  in  the 
commercial  sector,  but  it  does  reside  in  the  public  sector,  "work  for  others" 
cam  be  performed.  No  actual  intellectual  property  is  transferred,  but  since 
the  government  laboratory  has  a  unique  skill,  facility,  or  capaibility,  and  the 
requirement  is  one  of  short  duration  amd  non-recurring,  "work  for  others"  is 
the  vehicle  of  tramsfer.  The  government  can  materially  benefit  mamy  in 
private  industry  with  its  unique  facilities  amd  often  at  a  cost  which  enables 
the  private  party  to  remain  competitive. 

Non- traditional  relationships  are  also  being  considered: 

SMALL  BUSINESS  INCUBATORS ;  A  relatively  new  aspect  of  technology  tramsfer,  at 
least  for  DOD  ladDS,  is  to  work  with  Small  Business  Incubators.  Although  these 
relations  usually  are  estadjlished  by  the  licensing  of  patents  amd  through 
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CRADAs,  there  will  be  a  need  to  initially  establish  an  understanding  of  the 
technology  transfer  concept  and  how  the  relationship  with  the  incubator  will 
be  created. 

COLLEGES  AND  UNIVERSITIES:  There  area  many  ways  to  create  working 
relationships  with  colleges  and  universities  in  the  furtherance  of  technology 
transfer.  One  vehicle  that  has  been  used  is  working  wxth  the  business  school 
of  a  local  university  first  to  provide  them  an  understanding  of  the  technology 
transfer  process  and  then  working  directly  with  their  business  classes  to 
investigate  specific  aspects  of  technology  transfer  such  as  marketing, 
evaluation  of  patents,  brain  storming  on  potential  commercial  applications, 
etc.  The  students  tend  to  look  at  technology  transfer  from  a  completely 
different  point  of  view  and  their  term  papers  provide  the  lab  with  same  unique 
insight  for  potential  uses  of  their  technology. 

SMALL  BUSINESS  DEVELOPMENT  CENTERS:  The  small  Business  Oevelopnent  Centers 
(SBDCs)  can  be  very  helpful  in  assisting  the  small  businessman  in  taking 
advantage  of  the  technology  available  through  the  Federal  lab  system. 
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DEPARTMENT  OF  THE  NAVY 
DOMESTIC  TECHNOLOGY  TRANSFER 


2 .  REPORTING  COMMITS 

2.4  NAVAL  COMMAND,  CONTROL,  AND  OCEAN  SURVEILLANCE  CENTER 
(NCCOSC)  SAN  DIEGO,  CA 

2.4.1  CENTER  OVERVIEW 

2.4.2  DTIC  REPORTS 

2.4.3  DIVISION  OVERVIEWS:  (NRaD  and  NISE  WEST) 

2.4.4  DATA  &  PLANS:  RESEARCH,  DEVELOPMENT,  TEST  &  EVALUATION  (RDT&E) 
DIVISION 
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2.4.1  CXMTIR  OVIRVIXIf 

MAVJUi  COmUJID,  COHTKOt  AMD  OCCAM  SDRVEILLAMCK  CCMTKR  (MCCOSC) 

NCCOSC  POC:  DR  KEN  CAMPBELL  (619)  553-3014  (FAX  -2089) 

SYNOPSIS:  The  NCCOSC  mission  is  to  be  the  Navy's  full  spectrum  research,  develop¬ 
ment,  test  and  evaluation  engineering  and  fleet  support  center  for  command,  control 
and  communications  systems  and  ocean  surveillance  and  the  integration  of  those 
systems  which  overarch  multiplatforms. 

EXPERTISE:  The  assigned  NCCOSC  leadership  areas,  and  therefore  the  areas  of 
expertise,  are  as  follows: 

-  Command,  control,  and  communications  systems 

-  Command,  control,  and  communications  systems  countermeasures 

-  Ocean  surveillance  systems 

-  Command,  control,  and  communication  modeling  and  analysis 

-  Ocean  engineering 

-  Navigation  support 

-  Marine  mcuanals 

-  Integration  of  space  commiuiication  and  surveillance  systems 

MAJOR  FACILITIES:  The  Naval  Command,  Control  auid  Ocean  Surveillance  Center  is 
composed  of  three  major  divisions  as  follows: 

-  NCCOSC  RDT&E  Division  (NRaD) ,  San  Diego  CA 

•  MCCOSC  West  Coast  In-Service  Engineering  Division  (NISE  West) , 

San  Diego  CA 

•  NCCOSC  East  Coast  In-Service  Engineering  Division  (NISE  East) , 

San  Diego  CA 

The  NCCOSC  NISE  Bast  Division  is  costposed  of  four  (4)  separate  commands,  also  liste 
as  follows: 

•  Naval  Electronic  Systems  Engineering  Center  (MESEC)  Portsmouth, 
Portsmouth,  VA 

-  Naval  Electronic  Systems  Engineering  Center  (MESEC)  Charleston,  SC 

-  Naval  Electronic  Systems  Engineering  Activity  (NESEA)  St.  Inigoes,  MD 

-  Naval  Electronic  Systems  Security  Engineering  Center  (NESSEC) 

Washington ,  DC 

The  NCCOSC  Command  Brochure  included  details,  the  location  of  the  three  division  of 
NCCOSC  cuid  their  various  ccxtponents.  At  each  of  these  locations,  there  are  many 
xmique  facilities  that  could  play  a  significant  role  in  technology  transfer.  Some 
of  these  are  detailed  in  the  following  description  of  the  NR£J>  and  NISE  divisions. 
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2.4.2  DTXC  RBVCftTS 


(a)  KCCOSC  Tachnical  Raports  Subnittad  to  OTIC 

£m  FY93  (3  otrs)  Total 

222  121  343 

(b)  Raprasantativa  Titlas 

-  "Advancad  unaiannad  saarch  systam  (ADSS)  siurface  navigation,  xmdarwater 
tracking,  and  transpondar  natwork  calibration." 

-  "Evaluation  of  sadiment  contamination  in  Paarl  Harbor." 

-  "Low-orbiting  satellitas  in  ramota  daployable  undarsaa  surveillance 
systems . " 

-  "Nonlinear  resonance:  noise-assisted  information  processing  in  physical 
and  neurophysiological  systems . " 

-  "Subsurface  screening  of  petroleum  hydrocarbons  in  soils  via  laser  induced 
fluorometry  over  optical  fibers  with  a  cone  penetrometer  system." 

-  "Technical  manual,  redesigned  ARC-2A  automatic  radon  counter." 

-  "Terrain  modelling  using  the  split -step  pared>olic  equation  method." 

•  "Triplet  states  and  optical  absorptions  in  finite  polyenes  and  ccmjugated 
polymers . " 


71 


2.4.3  OZVISIOM  OVgRVIKWS;  (NRaD  and  NISE  WEST) 

2. 4. 3.1  Oirarviaw:  Research,  Development,  Test  &  Evaluation  (RDTfcE)  Division 

NAVAL  COMMAND,  CONTROL  AND  OCKAN  SDRVSILIANCB  CKNTRR  SDTfcS  DIVISICW  (NRaD) 

NRaD  POC:  DIANA  JACKSON  (619)  S53-2101  (FAX  2089) 

Code  014 

STNOFSXS:  The  NCCOSC  RDT&E  Division's  mission  is  to  be  the  Navy's  research, 
development,  test  and  evaluation  center  for  ccmmand,  control  and  coonunication 
systems  and  ocean  surveillance  and  the  integration  of  those  systems  which  overarch 
multiplatforms . 

EXPERTISE:  The  assigned  NRaD  leadership  areas  are  as  follows: 

-  CaoBMuid,  control,  and  communication  systems 

-  Ccomand,  control,  amd  communication  systems  countexmeasxires 

-  Ocean  surveillance  systems 

-  Camnamd,  control,  euid  communication  modeling  and  auialysis 
•  Ocean  engineering 

-  Navigation  support 

-  Marine  mamnals 

-  Integration  of  space  communication  and  surveillance  Systems 
MAJOR  FACILITIES: 

-  GPS  Central  Engineering  Activity  (CEA)  LaUsoratory 

-  Inertial  Test  Facility  (ZNFAC) 

-  Simulated  Ships  Motion  Facility  (SCORSBY) 

-  JTIDS  C3  Laboratory 

-  SOCAL  Communications  Networking  Test  Ramge 

-  Information  Transfer  Mamagement  System  (ITHS) 

-  Super  High  frequency  (SHF)  Satellite  Communication  Test  Facility 

-  Optical  and  Radiometric  Calibration  Facilities 

-  Extremely  High  Frequency  (EHF)  Satellite  Communications  Terminal 

Test  Facility 

-  Commercial  satellite  communication  (SATCOM)  Facility 

-  Navy  Tactical  Command  System-Afloat  Testbed  and  Integration  Facility 

-  Navy  Commwd  and  Control  System- Ashore  (NCCS-A)  Integration  and  Test 

Facility 

-  Ocean  Surveillance  Information  System  (OSIS)  Evolutionary  Development 

(OED)  Laboratory 

-  High-Performance  Computing  Ledjoratory 

-  Distributed  Command  emd  Control  Laboratory 

-  Display  Technology  Laboratory 

-  Ship  Antenna  Model  Range 

-  Survivable  Adaptable  Fiber-Optic  Esdsedded  Network  Development  Site 

-  Navy  OHF  Satellite  Communications  Test  Facility  (NDSTF) 

-  Research,  Evaluation  and  Systems  Analysis  Facility  (RESA) 

-  Materials  Research  Ladioratory 

-  Electronic  Materials  Sciences  LoUsoratory 

2. 4. 3. 2  Overview:  In-Service  Engineering  (ISE)  West  Coast  Division 

NCCOSC  NISE  WEST  COAST  DIVISION  (NISE  WEST) 

NISE  WEST  POC:  DR  FRANK  GORDON  (619)  524-4000  (FAX  3274) 

Code  01 

SYNOPSIS:  The  NCCOSC  ISE  West  Coast  Division's  mission  is  to  be  the  Navy's 
engineering  auid  fleet  support  center  for  assigned  command,  control  emd  communicatio 
systems  and  ocean  surveillance  emd  the  integration  of  those  systems  which  overarch 
multiplatforms . 
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KXPIRTISS:  The  assigned  NISE  West  leadership  aureas  are  as  follows: 

-  Shipboard  satellite  coonunications 

-  Maritixae  Defense  Zone/USMC  support 

•  Low  Prequency/Very  Low  Frequency  (LF/VLF)  comnunications 

-  Mobile  tactical  coamand  amd  control  (C2) 

-  Submarine  electronic  support  measures  (BSM)  systems 

-  Shipboard  and  aircraft  navigation 

-  Pacific  in-service  engineering  activity  (ISSA)  siqpport 
MAJOR  FACZLZTZBS: 

-  Tactical  Systems  Support  Facility  (TSSC) 

-  Fleet  Maintenance  Agent  (FMA)  Total  Ship  Test  Program  (TSTP)  Laboratory 

-  Caribbean  Regional  Operations  Center  (CARIBROC)  Processing  and  Display 
Systems  (PDS)  Laboratory 

-  Environmental  Testing  Laboratory 
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2.4.4  DATA  AMD  PUkNS:  RKSXARCB,  DEVZDOFMCNT,  TJSST  AMD  BVALIIATIOM  (RDTAX)  DIVISZOH 


2. 4. 4.1  Of fleas  of  Rosaarch  and  Tactanology  Applications  (ORTA)  and  DTT  Focal 
Points:  Diana  Jackson,  Dale  Gurley,  Lois  Richards -Means . 

Part  of  overall  budget  of  Code  014.  As  of  August  1993,  this  function  will  have 
three  full-time  GS-13  level  professional  staff  and  one  secretary  GS-5  level,  as  part 
of  the  Code  014  organization 

PDBLICZTT:  CRADA  handbook  (being  revised) ,  patent  listing,  patent  floppy  with 
keysearch  program,  multi -display  in  lobby,  fliers  at  exhibits,  speeches,  and  FLC 
regional  coordinator  efforts.  This  lab  participated  in  four  National  Technology 
Initiative  (NTI)  meetings  in  1992. 

2. 4. 4. 2  Publications: 

(a)  j^proximate  number  of  publications:  339  in-house  publications  and  249 
conference  proceedings,  syn^osia  and  open  literature. 

(b)  Representative  titles : 

”An  Adaptive  Antenna  Environment  Emulator  -  The  Wavefront  Simulator , ”  in 
Proceedings,  4th  Navy  R&D  Information  Exchange  Conference,  J^ril  1993. 

"Tactical  Symbology  Staindards,"  Proceedings,  36th  Anntial  Meeting,  Human 
Factors  Society,  October  1992 . 

"Attentional  Sensory  Processing  that  is  Mnemonic, "  Proceedings,  World 
Congress  on  Neural  Networks  (WCNN) ,  July  1993. 

"Diamond-Based  Microelectronics, "  Proceedings,  GDMAC,  NovemJser  1992. 

"Global  Positioning  System  (GPS)  Brochture, "  TD  2543  93-273. 

"On  the  Generation  of  Multilevel  Distributed  Intelligence  Systems  Using 
Petri  Nets,"  TD  2473  93-159. 

"Measurement  of  EM  Properties  of  Composite  Materials,"  TD  2457  93-132. 

"Decon^osition  of  Large  Sparse  Symmetric  Systems  for  Parallel  Confutation,  " 
TR  1572  93-105. 

2. 4. 4. 3  Conferences: 

(a)  Hosted:  NRaD  hosted  36  conferences  in  1992.  We  gave  papers  at  438  confer¬ 
ences,  but  actually  sent  613  attendees  to  those  conferences. 

(b)  The  following  is  representative  of  those  attended  and  presented: 

36th  International  Synfosium  on  Electron,  Ion,  cuid  Photon  Beams,  May  1992. 

SPIE's  International  Symposium  on  Lasers,  Sensors  and  Spectroscopy,  January 
1992. 

123rd  Meeting  of  the  Acoustical  Society  of  America,  May  1992 . 

IEEE  Instrvimentation  &  Measurement  Technology  Conference,  May  1992. 

DOD  Fiber  Optic  Conference,  March  1992. 

Material  Research  Society,  November  1992 . 

Americcui  Chemical  Society  Division  of  Industrial  and  Engineering  Chemistry 
Annual  Meeting,  August  1992. 
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Inteznational  Conference  on  Acoustics,  Speech  and  Signal  Processing,  April 
1993. 

(c)  The  following  is  representative  of  those  hosted: 

NATO  Tri -Service  Groi^  on  Caanunications  &  Electronics  (TSGCE)  Subgrouqp  9  ad 
hoc  Working  Group  on  OSl  Managment  (<100) 

The  Technical  Coc^ration  Program  (TTCP)  Si^bgroup  Technical  Pamel  8  (STP  8) 
Meeting  (<100) 

Armed  Forces  Coamunications  2uid  Electronics  Association  (AFCEA)  West 
Intelligence  Synposium  (>500) 

Joint  Directors  of  Laboratories  Technology  Panel  on  Electronic  Waurfeure 
(<100) 

Tactical  Advanced  Counter  TAC)  4  Working  Grotip  Meeting 

Canadiaui/United  States  Navy  Fleet  Satellite  Communications  Program  Review 
(<100) 

us/Japan  Cooperative  Program  in  Natural  Resources  (UJNR)  Marine  Facilities 
Panel  (<100) 

Tri- Service  Open  System  Architecture  Working  Group  (<100) 

(d)  Presentations /Papers  at  Conferences:  249  papers.  Some  representative 
titles: 

Author:  Nelthropp,  D.,  Tanju,  B. 

Meeting:  Institute  of  Navigation  National  Technical  Meeting, 

Sw  Francisco,  CA 
Date:  01/20/93 

Presentation  Title:  Test  and  Evalviation  of  Embedded  GPS  Systems 
Publication:  Proceedings,  Institute  of  Navigational  National  Technical 
Meeting,  January  1993 . 

Author:  Minarik,  S. 

Meeting:  Adaptive  Antenna  Systems  Synposium,  Melville,  NY 
Date:  11/19/92 

Presentation  Title:  An  Adaptive  Antenna  Environment 

Emulator  -  The  Wavefront  Simulator 
Publication:  Proceedings,  Adaptive  Antenna  Systems 
Syn^osium,  November  1992 . 

Author :  Goodnuui ,  I .  R . 

Meeting:  Fifth  International  Fuzzy  Systems  Association  World  Congress, 

Seoul ,  Korea 
Date:  07/04/93 

Presentation  Title:  Conditional  Events  auid  Fuzzy 

Conditional  Events  Viewed  for  a  Product  Probability  Space  Perspective 
Publication:  Proceedings,  Fifth  International  Fuzzy  Systems  Association 
World  Congress,  July  1993. 

Author:  Waagen,  D.,  McDonnell,  J. 

Meeting:  Second  Annual  Conference  on  Evolutionary 
Programming,  La  Jolla,  CA 
Date:  02/25/93 

Presentation  Title:  Probedjility  Density  Model  and  Parameter 
Estimation  Using  Evolutionary  Programming 
Publication:  Proceedings,  Second  Annual  Conference  on 

Evolutionary  Programming,  February  1993. 
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2. 4. 4. 4  Exchange  Prograas  and  Visits: 

This  led}oracory  has  a  significamt  number  of  foreign  visitors  annually,  from  a  wide 
variety  of  countries,  such  as  United  Kingdom,  Belgium,  Portugal,  France  and  Egypt. 

We  send  may  lab  people  to  foreign  meetings,  conferences,  amd  MATO  exercises,  %diich 
include  Korea  (Data  Exchange  Agreement) ,  Prance  (Guidelines/IPO) ,  amd  AUSCAMNZUIOTS 
(Operational  Meets) .  Countries  with  the  majority  of  contacts  are  Australia,  Canada 
and  the  UK. 

We  also  have  exchamge  prograuns,  such  as: 

MSP  Industry /University  Centers  -  Center  for  Integrated  Systems  auid  Circuits  (ICAS) 
at  UCSD  auid  the  Center  for  High  Speed  Image  and  Signal  Processing  (CHIP)  at  UC 
Irvine . 

Summer  Faculty  Program  -  Navy /American  Society  of  Engineering  Education  (ASEE)  - 
allows  faculty  to  spend  ten  weeks  at  MRaD  during  the  summer.  This  year  16  faculty 
will  participate. 

OMR  Graduate  Fellow  -  NRaiD  invites  ONR  and  NDSW  graduate  fellows  to  spend  up  to 
three  months  during  the  summer.  This  year  two  fellows  will  visit. 

Postdoctoral  Fellows  -  The  ONT  Postdoctoral  Fellow  Program  with  seven  post  docs  and 
the  NRC  Resident  Research  Associateship  Prograun  with  two  postdocs . 

SeUabatical  Leave  -  As  part  of  the  Navy/ASEB  progr2un  with  one  faculty  member  now  on 
sedabatical  leave  at  MRaD. 

Local  University  Interaction  -  Each  spring  faculty  at  SDSU  euid  UCSD  are  briefed  on 
MRaD  academic  and  research  programs.  This  year,  ten  faculty  participated  in  oin: 
proposal  meetings. 

2. 4. 4. 5  Grants  and  Cooperative  Agreesnents: 

(a)  Cooperative  agreements  with  colleges  to  provide  paid  student  lad>or  to  this 
laboratory : 

-  Saul  Diego  State  University 

-  Southwestern  Junior  College 

-  Grossmont  Junior  College 

-  Penn  State  University 

(b)  Education  partnerships  include: 

-  Goopers  High  School  to  develop  interest  in  sciences  and  technology  for 
students 

-  San  Diego  Math  Engineering  &  Science  Achievement  Program. 

•  MESA  for  tours  at  our  lads  and  meetings  with  our  professional,  with  some 
sOTie  monitoring 

-  Volunteer  Service  Program  for  free  student  labor  with  college  credit . 

2. 4. 4. 6  Use  of  laboratory  facilities: 

Agreement  other  than  CRADAs:  Our  ladaoratory  "work  for  private  parties"  process 
allows  small  efforts  that  are  not  cooperative.  Generally,  this  arrauigement  has  been 
used  for  defense  contractors  but  in  recent  times,  we  have  used  it  for  others.  For 
FYSB,  we  have  24  customers  sending  us  S925K  to  date,  including  $225K  from  Westing- 
house  for  rauige  support  services,  $93K  from  Sonalyst  for  Research,  Evaluation,  and 
System  Analysis  (RESA) ,  cuid  $84K  from  Raytheon  for  environmental  engineering. 
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2. 4. 4. 7  CRADAs: 


(a)  Current  NRaO  CRADAs: 


Calory 

Title 

Company  I 

Superconducting  Electronic  Devices 

Fabrication  Science  of  Thin  Film  Silicon 
(TFSi  on  Sapphire 

Peregrine  Semiconductor  | 

Superconducting  Electronic  Devices 

Thin  Film  Silicon  iTFS)  on  Sapphire 

Hughes  1 

Robocks/Telerobotics 

Developtneni  of  Integrated  Mobile  Robotics 
Security  System 

Cybermotion.  inc. 

Superconducting  Electronic  Devices 

Hybrid  Thin  Film  CMOS/Superconducting 
Circuits 

Conductus 

Marine  Passive  Acoustics 

Passive  Detection  and  Target  Recognition 

Santa  Barbara  Analysis 

Robolics/Telerobotics 

Exterior  Security  Robots 

Cybe  Vehicles 

Computer  Hardware/Software  Service 
Support  Cemer 

Ruggedized  Polymer 

Multi-Access  Data  Devices 

Optical  &  Electro-optical  Components 

Advance  Technology  ASW  Display 

Kaiser  Electro-optics 

Radar 

Shipboard  Array  Antenna  System  (SA’S) 

Ball  Communication  System  Div 

Human  Factors 

Software  for  Advanced  Algorithm 

Market  Path  Corp. 

Communications  Switching 

EnhAQCcment  of  Ntvy  C4l  Testbed  Environ¬ 
ment 

GTE  Government  Services 

Environmenul  Sensors 

Cone  Penetrometer  System 

Hogemogler  A  Conpaay 

Marine  Passive  Acoustic  Systems 

Polymer  Drag  Reduction 

Baker  Performance  Chemicals 

(b)  Partial  industry  funding  was  provided  on  the  first  two  CRADAs  (Pereguine  and 
Hughes) .  However,  in  the  majority  of  cases,  our  CRADAs  have  consisted  of 
joint  development  efforts,  with  each  side  funding  itself.  Since  to  this  point 
in  time,  we  are  not  allowed  to  "nuUce  a  profit"  on  a  CRADA,  ^uly  funding 
received  can  only  be  costed  on  a  reimbursable  basis .  The  closer  to  the 
objectives  of  ein  ongoing  project  at  our  lab,  the  less  lilcelihood  of  funding 
being  sought . 

(c)  Several  of  our  CRADAs  are  on  the  verge  of  bringing  in  large  amounts  of 
"sponsor"  fimds,  i.e.,  Conductus  euid  GTE. 

(d)  Baciclogs  in  CRADAs  are  created  by  legal  implications,  loss  of  funding,  change 
in  management ,  etc . ,  and  other  factors  that  are  external  to  the  actual  CRADA 
effort.  During  the  last  several  months,  attention  focused  on  submitting  ARPA 
TRP  proposals  delayed  some  decision  making  as  companies  turned  to  that 
potential  source  of  support. 

2. 4. 4. 8  Intellectual  Property: 

(a)  We  have  approximately  650  patents  and  200  patent  applications  in  our  portfolio 
that  are  LICENSABLE.  We  have  licensed  8  patents  to  a  dozen  different  licens¬ 
ees  .  Six  patent  negotiations  are  in  process .  Total  royalty  income  to  date  is 
$168K. 

(b)  Lack  of  copyright  protection  for  federal  software  creates  difficulty  in 
obtaining  industry  commitment  to  our  technology. 
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(c)  All  our  CRADAs  to  some  extent  provide  know-how  and  assistance.  The  government 
has  no  copyrights  of  its  own  other  than  those  it  may  have  acquired  from  non- 
federal  entities.  To  date  we  have  not  used  such  copyrights  in  a  CRADA. 

(d)  The  patent  backlog  is  at  least  2  workyears  at  current  staffing.  It  exists  in 
part  because  a  large  backlog  was  "inherited"  from  the  time  ONR  was  in  charge 
of  the  Navy  patent  organization.  It  continues  partly  due  to  understaffing  , 
accretion  of  duties,  and  budget  constraints. 

(e)  Four  full  time  patent  attorneys,  plus  a  general  counsel,  support  technology 
transfer  through  patent  licensing,  CRADAs,  including  negotiating,  document 
drafting  amd  review  and  interfacing  with  ONR.  This  staff  also  provides 
counseling  cuid  education  for  lab  enqployees. 

(f)  Cimtulative  salaries  for  five  attorneys  is  approximately  $350K/year  and  their 
total  travel  budget  is  approximately  $10K. 

(g)  Engineers  euid  scientists  are  trained  via  one-on-one  counseling  euid  through 
occasional  group  presentations. 

2. 4. 4. 9  Technology  Reinvestment  Project  Efforts: 

(a)  Ledaoratory  involvement  for  the  TRP  included  initial  training  courses,  efforts 
to  market  our  capabilities,  long  term  assistamce  to  ARPA  (Jeff  Haun) ,  at  least 
one  proposal  evaluator,  two  Navy  points  of  contact  listed  in  nationally 
disseminated  TRP  information,  and  negotiation  on  projects  that  were  actually 
submitted  to  ARPA  (13)  or  kept  for  consideration  of  other  efforts 

(b)  This  effort  equates  to  at  least  .25  of  a  workyear  in  total. 

(c)  Listing  of  submitted  TRP  projects: 

NRaD  ARPA  TRP  PARTNERSHIPS 


Cttegoiy 

Title 

Partner 

Technology  Transfer 

T2  Support  from  NTTC 

NTTC 

Energy  Conversion  and  Power  Systems 

Advanced  Energy  Transfer  System  for 
Electric  Vehicle 

TRW.  etc. 

Technology  Transfer 

Conversion  of  NRaD  Warminister  to  a 

New  Business  Facility 

Bucks  County  Office  of  Commissioners 

T  echnology  T  ransfer 

Conversion  of  NRaD  Warminister  Tech¬ 
nologies 

Solutions  Now 

Inertial  Navigation  Systems 

Superconducting  Gyroscopes 

Kearfoot.  Stephens  Institute 

Linear  Switch  Corporation 

Optical  Sensors 

Analog  Opto-&ectronic  Module  Develop' 
ment 

Hughes,  etc. 

Optical  Sensors 

Wide  Dynamic  Range  Fiber-optic  Links 
for  Remote  Sensing  and  Communications 
Applications 

AEL.  etc. 

Marine  Passive  Acoustic  Systems 

Drag  Reducing  Polymers 

Baker  Performance 

High  Pert'ormance  Computing 

Building  a  Scalable  America 

National  Consortium  tor  HPC 

Computer  Network  Technology 

Software  Beta  Test  Site 

ORINCON 

Command.  Control,  and  Intelligence 

Systems 

Emergency  Response  Command  and  Con¬ 
trol 

State  of  Alaska.  GTE 
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2.4.4.10  Intaraetions  with  non*DOD  organizations: 

(a)  Our  laboratory  performs  work  for  a  variety  of  non-DOO  government  as  well  as 
outside  organizations.  We  interact  frequently  with  industry  by  joint  atten¬ 
dance  at  meetings  and  conferences,  both  for  technologies  2md  for  networking 
purposes.  Some  of  our  work  for  non-DOD  organizations  includes  the  Drug 
Enforcement  Administration  "chemical  acoustic  discrimination";  Office  of  Drug 
Control  Policy  "special  projects";  Customs  Service  "Link- II  Display  System 
(LEDS)";  FAA  "Application  of  GPS  to  Air  Traffic  Control";  Coast  Guard  "Inte¬ 
gration  of  GPS  on  Platforms "/"Radial  Wireline  Interface  (RWI) ;  NQAA  "Coastal 
Waterway  Survey  Program" /lUSS  System  Capediility” ;  and  San  Diego  City  of  the 
Future  Advisory  Committee  "electronic  access  to  public  services" . 

(b)  Defense  conversion  activities  on  all  sides  have  established  a  priority  to  deal 
with  external  groups.  Currently  we  are  participating  heavily  in  transporta¬ 
tion  efforts,  i.e.,  CALTRANS  (California  Transportation),  the  RTTA  (Regional 
Transportation  Technology  Alliance) ,  and  San  Diego  Service  Authority  for 
Freeway  Emergencies  (SAFE) . 

(c)  We  actively  participate  in  a  significant  ntunber  of  professional  organizations 
related  to  our  technologies . 

2.4.4.11  Efforts  carried  out  under  legal  authorities  other  than  Stevenson -Wyler  of 

1980: 


Per  NAVCOMP  Manual  procedures,  we  have  received  funds  from  private  parties  to 
conduct  limited  work,  for  small,  segregable,  imcoo^licated  efforts  and 
utilized  a  "Work  for  Private  Parties"  process.  We  are  also  investigating  the 
possibility  of  using  cooperative  agreements  as  defined  in  U.S.  Code  63  Using 
Contracts  and  Agreements,  paragraph  6305,  Using  cooperative  agreements. 

2.4.4.12  NRad  Plan  for  laqiroving  Domestic  Technology  Transfer:  Iiq>roving  the  Local 
Technology  Transfer  Process 

(a)  Laboratory  Technical  Esqsertise. 

-  Select  several  focus  areas  for  NCCOSC  RDTE  DIV  technology  transfer  develop¬ 
ment  that  apply  to  recognized  areas  of  commercial  growth  amd  also  match  core 
capabilities. 

1)  Prepare  marketing  plans  for  the  selected  technology  transfer  areas. 

2)  Continue  to  encourage  department  heads  cuid  management  to  support  a  search 
for  "new  business"  alliances  and  funding  with  non-DOD  government  agencies, 
industry  and  universities . 

3)  Continue  to  encourage  NCCOSC  RDTE  DIV  leadership  to  include  the  consider¬ 
ation  and  practice  of  defense  conversion  activities  in  the  normal  performance 
evaluation  process . 

4)  Prepare  Defense  Technology  Transfer  brochures  to  promote  focus  these  areas. 

-  Identify  key  mature  technologies  developed  by  NCCOSC  RDTE  DIV  that  are  near 
production  that  can  be  adapted  to  commercial  applications . 

1}  Find  low-cost  vehicles  to  alert  target  market  areas  to  potential  applica¬ 
tions  for  the  product. 

2)  Promote  use  of  NCCOSC  RDTE  DIV  technical  staff  to  adapt  the  technology  to 
the  commercial  application. 

-  Establish  NCCOSC  RDTE  DIV  as  a  community-valued  regional  asset. 

1)  Link  NCCOSC  RDTE  DIV' s  areas  of  ejqjertise  and  facility  strengths  to  the  key 
technology  areas  selected  by  the  ccznrounity  for  regional  economic  development. 
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2)  Within  the  geogr^hical  region  distribute  Defense  Technology  Transfer 
brochures  about  aureas  of  expertise. 

-  Submit  records  to  the  National  Technology  Transfer  Center  for  all  technolo¬ 
gies  and  facilities  identified  in  l.a.  l.b. 

-  Work  with  Sandia  to  utilise  their  new  TIG -IN  system  to  sv9>port  access  to 
relevant  NCCOSC  RDTE  DIV  caa:f>uter  applications. 

(b)  Offices  of  Research  auid  Technology  applications  and  DTT  focal  points. 

-  Become  a  recognized  leader  in  Defense  Laboratory  technology  transfer. 
Participate  fully  with  industry,  academia,  other  public  sector  agencies,  and 
other  Federal  laboratories,  (through  the  Federal  Laboratory  Consortium)  to 
develop  innovative  approaches  to  identify,  promote,  and  partner  in  technology 
trwsf  er . 

-  Develop  a  technolo^  transfer  strategy  for  NCCOSC  RDTE  DIV  numagement  review 
that  is  integrated  with  NCCOSC  RDTE  DIV's  overall  strategic  plan: 

1)  Organize  ORTA  office  to  respond  effectively  to  purpose  and  intent  of  the 
strategy . 

-  Assign  one  or  more  senior  staff  scientists  or  engineers  to  the  ORTA  to 
support  strategic  planning  and  isplementation. 

-  Determine  the  knowledge,  skills  emd  2d}ilities  required  for  ORTA  staff 
personnel.  Est2tblish  training  progr£un  to  assure  ORTA  staff  is  current  in  all 
required  areas. 

2)  Obtain  internal  resources  and  funding  commensurate  with  technology 
transfer  strategy. 

3)  Conduct  internal  technology  transfer  and  training  seminars.  Include  a 
segment  on  technology  treuisf er  in  NCCOSC  RDTE  DIV' s  Program  Haxiager  training 
course . 

-  Devise  novel  approaches  to  leverage  technology  reinvestment  from  the  SBIR 
and  the  Navy  Potential  Contractor  Program  (NPCP  -  authorizes  qualified 
contractors  access  to  technical  information  that  will  en2d}le  them  to  become 
better  qualified  bidders  for  helping  solve  DoD  problems) .  Include  SBIR  and 
NPCP  staff  leaders  in  technology  transfer  planning. 

-  Establish  aggressive  internal  business  practices  that  make  NCCOSC  RDTE  DIV 
an  efficient  partner  to  industry  in  technology  transfer.  Emphasize  quick 
response  to  queries;  highly  efficient  processes  for  preparing  agreements; 
preparation  of  accurate  technical  euid  cost  proposals,  long-term  procedures  to 
apply  appropriate  metrics  to  technology  transfer  efforts  in  order  to  measure 
successes,  etc. 

-  Identifv  all  types  of  teaming/partnership  agreements  that  are  available  to 
the  IsUtJoratory  during  FY94 .  Prepare  internal  guidelines  on  when  and  how  to 
use  the  -  greements . 

-  Prov:  -2  recognition  within  NCCOSC  RDTE  DIV  for  successful  technology 
treuisf  activities  via  inteznal  and  regional  media  piiblicity,  and  awards 
progr 

(c)  T::r..Tni  .1  Reports. 

-  Sst  lish  a  simple  review  process  during  the  publication  review  cycle  that 
will  antify  reports  with  technology  transfer  potential. 

-  Con.3ider  developing  a  semi-euinual  catalog  of  new  reports  that  could  be 
distributed  to  eUi  established  technology  transfer  mailing  list. 
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(d)  Pxiblications . 

-  Develqp  a  strategy  to  pronote  specific  NCCOSC  RDTE  DIV  technologies  and 
facilities  through  a  select  set  of  technical  journals.  Publish  articles; 
consider  advertising;  and  using  the  mailing  lists  to  distribute  NCCOSC  RI>TE 
DIV' s  Defense  Technology  Transfer  brochiires . 

(e)  Conferences  &  Synposia. 

-  Participate  in  a  regional  technology  fair.  Exhibit  items  identified  in 
2.4.4.13  (a). 

-  Encourage  technical  presentations  at  major  conferences  held  in  non-defense 
application  eureas  such  as  visualization,  transportation,  amd  coamercial 
intelligence. 

-  Target  appropriate  technology  transfer  conferences  for  presentations  and 
exhibits . 

(f)  Exchange  Programs  &  Visits. 

-  Encourage  technology  tr..isfer  agreements  that  allow  for  an  exchange  of  the 
personnel  to  perform  the  work,  or,  obtain  cross  training  on  the  commercial/ 
military  technology  application  areas. 

-  Conduct  briefings  and  tours  of  selected  NCCOSC  RDTE  DIV  technical  capaUbili- 
ties  for  af)propriate  representatives  from  industry  or  the  piiblic  sector. 

-  Maintain  our  existing  exchange  programs,  i.e.,  ASEE,  NSF,  ONR. 

(g)  Contracts. 

-  Use  CBD  announcements,  such  as  Broad  Agency  Announcement,  to  attract 
interest  in  the  selected  technology  transfer  focus  aureas  (see  2.4.4.13(a)) . 

(h)  Grants  and  Cooperative  Agreements. 

-  Develop  an  appropriate  agreement  instrument  that  allows  NCCOSC  RDTE  DIV  to 
perform  technology  adaptation  for  non-defense  pviblic  sector  organizations. 

-  Work  with  San  Diego  Economic  Development  Council  to  incorporate  appropriate 
NCCOSC  RDTE  DIV  capabilities  into  the  California  Trauisportation  Laboratory 
proposal . 

-  Establish  a  relationship  with  the  City  College  Center  for  ;^lied  Competi¬ 
tive  Technology  (CACT)  to  share  facilities,  resoxirces,  and  data  to  assist  in 
the  development  and  education  of  Division  euid  CACT  users. 

-  Discuss  entering  into  a  Memorandum  of  Understanding  with  other  regional 
Federal  Laboratories  to  conduct  joint  developments  to  support  regional 
economic  development  objectives  in  information  technology,  tremsportation,  and 
biomedical  research. 

(i)  SBIR  &  STTR 

-  Inplement  a  strategy  to  recommend  topics  that  en^hasize  commercialization  of 
the  proposed  technology.  Allow  proposals  to  develop  patents  and  technologies 
from  NCCOSC  RDTE  DIV. 

(j)  Use  of  Laboratory  Facilities 

-  Identify  NCCOSC  RDTE  DIV  facilities  most  likely  to  be  of  regional  value  for 
research  and  developnent,  test  and  evaluation,  training,  etc.  Utilize 
regional  and  community  access  points  (See  2.4.4.14)  as  well  as  marketing 
methods  to  promote  facility  usage .  Focus  on  small  to  mediimi  enterprises . 
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(k)  CRADAb 


•  Educate  NCCOSC  RDTE  DZV  personnel  regarding  the  purpose  and  processing  of 
CRADAs. 

-  Bstedilish  an  awards  process  to  recognize  R&D  departments  and  the  principal 
investigator  upon  final  approval  of  CRADAs. 

(l)  Intellectual  Property,  Including  Patents,  Copyrights,  and  Trade  Secrets 

-  Utilize  coosnercial  vendors  to  assist  in  assessing  and  marketing  patents. 
Train  ORTA  staff  on  procedures. 

-  Incorporate  the  existing  patent  portfolio  into  a  database  that  can  be  used 
for  both  in-house  management  of  the  patent  process  and  marketing  purposes. 

-  Exhibit  the  patent  portfolio  at  relevant  conferences. 

(m)  Technology  Reinvestment  Project  Efforts 

-  Quickly  establish  CRADAs  or  other  business  agreements  with  the  winning  teams 
in  which  the  NCCOSC  RDTE  DIV  is  a  participant. 

-  Encourage  NCCOSC  RDTE  DIV  staff  to  maintain  contact  with  teams  or  companies 
that  made  ARPA  TRP  inquiries  or  entered  negotiations  during  the  1993  solicita¬ 
tion. 

(n)  Interaction  with  non-DOD  Orgeuiizations 

-  Participate  in  regional  economic  outreach  programs  to  discuss  NCCOSC  RDTE 
DIV  capabilities  and  potential  technology  transfer. 

1)  Understand  the  technology  focus  areas  selected  by  regional  economic 
development  organizations  and  determine  how  NCCOSC  RDTE  DIV' s  cspabilities  fit 
those  initiatives. 

2)  Understand  the  technical  requirements  of  selected  regional  organizations 
in  order  to  intelligently  propose  the  conversion  of  relevant  NCCOSC  RDTE  DIV 
technologies  to  their  needs. 

(o)  Other  Efforts  Carried  Out  Under  Legal  Authorities  Other  Than  the  Stevenson- 
Wydler  Technology  Innovation  Act  of  1980,  as  Amended 

-  Develop  a  set  of  agreement /contract  instruments  that  can  be  used  in  differ¬ 
ing  technology  transfer  applications.  Optimize  use  of  available  instruments. 
Make  reccmnendations  to  NCCOSC  RDTE  DIV  leadership  for  modifications  to 
instruments  and  procedures,  or  the  addition  of  new  instruments. 

-  Continue  efforts  to  identify  other  federal,  state  and  local  agencies  that 
could  benefit  from  the  insertion  of  NCCOSC  RDTE  DIV  technologies,  technolo¬ 
gists  euid  facilities. 
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DEPARTMENT  OF  THE  NAVY 
DOMESTIC  TECHNOLOGY  TRANSFER 


2 .  REPORTING  COMMANDS 

2.5  NAVAL  SURFACE  NARFARE  CENTER  (NSNC)  ARLINGTON,  VA 

2.5.1  CENTER  OVERVIEW 

2.5.2  DTIC  REPORTS 

2.5.3  OVERVIEW,  DATA,  AND  PLANS:  CARDEROCK  DIVISION 

2.5.4  OVERVIEW,  DATA,  AND  PLANS:  CRANE  DIVISION 

2.5.5  OVERVIEW,  DATA,  AND  PLANS:  DAELGREN  DIVISION 

2.5.6  OVERVIEW,  DATA,  AND  PLANS:  INDIAN  HEAD  DIVISION 

2.5.7  OVERVIEW,  PORT  HUENEME  DIVISION  (DATA  AMD  PLANS  N/A) 
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2.5.1  cnmK  ovnviiw 

iav]u:i  SOKTACK  lORFABS  CSHTIR  (KSNC) 

ARLIHCtTON.  VA  22242-5160 

MSWC  PCX:-.  ALLEN  FORD  (703)  602-7482,2  (FAX  -  4986); 

RICHARD  BLOOMQDIST  (703)  602-0632  (EXT  2214) (FAX  -  8474) 

snoPSIS:  The  NSWC  mission  is  co  operate  the  Navy's  full -spectrum  research, 
developnent,  test  and  evaluation,  engineering  emd  fleet  support  center  for  ship 
hull,  mechanical  and  electrical  systems,  surface  ship  combat  systems,  coastal 
warfare  systems,  and  other  offensive  and  defensive  systems  associated  with  surface 
wetrf  are . 

EXPERTISE:  The  assigned  NSWC  leadership  aireas,  and  hence  the  aureas  of  es^rtise, 
are  as  follows: 

Surface  Warfare  Modeling  auid  Analysis 

Surface  Ship  Combat  and  Combat  Control  Systems 

Surface  Ship  Electronic  Waurfare 

Surface  Ship  Electromagnetic  and  Electro-Optic 

Reconnaissance,  Seairch  and  Trac)c  Systems 

Surface  Ship  Weapons  Systems  (Including  Shipboard 

Missile  Integration) 

Surface  Ship  Vulnerability  and  Survivability  (Includes  Submaurine 
HM&E) 

Ship  Active  &  Passive  Signatures  (Includes  Submarine  HM&E) 

-  Surface  and  Undersea  Vehicle  Hull,  Machinery,  Prppulsors  amd 
Equipment) 

Platform  Systems  Integration 

Strategic  Targeting  Support  (Including  Fire  Control,  Targeting  and  Re- 
Entry  Systems) 

-  An^hibious  Warfaure  Systems 
Special  Warfare  Systems 

•  Waurheads 

'  Mine,  Mine  Countermeasures,  Mine  Cleauramce  Systems 

The  RDT&E,  engineering,  and  fleet  support  associated  with  the  assigned  leadership 
areas  naturally  leads  to  a  vast  reservoir  of  Icnowledge  from  which  aq>propriate 
technology  transfer  to  U.S.  industries  can  occur. 

UNIQUE  FACILITIES:  The  Naval  Surface  Warfare  Center  is  made  up  of  five  major 
Divisions.  The  naune  of  each  Division  auid  the  Headquarters  location  of  the  Division 
are  as  follows: 

Caurderoclc  Division,  NSWC,  Bethesda,  MD 
Crane  Division,  NSWC,  Crane,  IN 
Dadilgren  Division,  NSWC,  Daalgren,  VA 
Indiaui  Head  Division,  NSWC,  Indiam  Head,  MD 
Port  Hueneme  Division,  NSWC,  Port  Hueneme,  CA 

The  accai5)anying  U.S.  map  details  the  location  of  the  five  Divisions  of  NSWC.  At 
each  of  these  NSWC  Divisions  and  their  detachments,  there  are  many  unique  facilities 
that  could  play  a  significant  role  in  technology  transfer.  These  facilities  axe 
detailed  in  the  following  description  of  each  NSWC  Division.  Port  Hueneme,  which 
principally  provides  in  service  engineering  to  the  Fleet,  is  not  reporting  on 
technology  transfer  activities.  A  Division  overview  only  is  provided. 
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2.5.2  DTIC  RXPORTS 


(a)  NSWC  Technical  Reports  Submitted  to  DTIC 

Etai  FY93  (3  Qtrs) 

424  128  552 

(b)  Representative  Titles 

"Advanced  Ma^etic  Sensor  Concepts  for  the  Next  Generation  of 
Superconducting  Gradicmeter  Systems” 

”The  Effect  of  Fouling  on  the  Seawater  Corrosion  Behavior  of  Alloy  625 
Base  Plate  and  Weldments” 

"Fractal  Representation  of  Environmental  Data" 

"Improved  Invert  Emulsion  Hydraulic  Fluids  --  Preliminary 
Investigation" 

"An  Investigation  of  the  Performance  of  a  Large-Scale 
Magnetohydrodynamic  (HHD)  Seawater  Propulsion  System; 

Hydroacoustic  Performance .  Volume  2" 

"Nonlinear  Resistive  Grid  Wavelet  Trauisformations  for  Texture  Feature 
Extraction” 

"Processing  and  Property  Evaluation  of  Silver  or  Aluminum  Matrix 
YBa2Cu306-fx  Superconducting  Materials" 

"Ultraviolet/Oxidation  Treatment  of  Wastewater  from  Nitrate  Ester 
Manufacture  and  Processing 
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2.5.3 


OVatVIPf  DJ^TA,  AMD  PIAKS:  CAIROIAOCX  DXVISIOH 


2. 5. 3.1  Ov«rvl«w 

CARDEROCK  DIVISION,  NAVAL  SURFACE  WARFARE  CENTER  (CDNSWC) 

CDNSWC  POC:  Dr.  Joseph  Corrado  (301)  227-1417 

FAX  (301)  227-5657 

SYNOPSIS:  The  mission  of  CDNSWC  is  to  provide  research,  develcptsent ,  test  and 

evaluation,  fleet  siqpport,  and  in-service  engineering  for  surface  and  undersea  hull, 
mechanical,  and  electrical  systems,  2uid  prop\ilsors;  provide  logistics  R&D,  and 
provide  support  to  the  Maritime  Administration  and  the  maritime  industry.  Assigned 
leadership  areas  to  siJipport  accosplishnient  of  the  mission  are:  ship  vulnerability 
and  survivability  (includes  submarines) ;  ship  active  and  passive  signatures 
(includes  subsiaurines) ;  surface  and  undersea  vehicle  hull,  machinery,  propulsors  and 
equipment;  and  platform  systems  integration. 

EXPERTISE:  CDNSWC  technical  eaqpertise  supporting  the  mission  and  leadership  areas 
and  having  technology  tr2uisfer  potential  to  U.S.  industry  axe-. 

Materials  Technology  (metals  and  alloys,  ccmposites,  synthetic  fluids 
euid  lubricants,  magnetic  materials,  and  superconductive  conductors, 
materials  processing) 

Industrial  Production  Technology  (CAD/CAE,  cooputer- aided 
manxifacturing/inspection/ testing,  cooputer- aided 

servicing /maintenance ,  NDE  and  service  life  prediction,  coatings,  and 
bearings) 

Cceputer  Technology  (high  perfoxmauice  ccoputing,  signal  processing, 
image  processing,  CALS) 

Marine  Systems  Technology  (vehicle  concepts,  hull  forms,  suboiersible 
vehicles,  power  generation  systems,  electrical  power 
distribution/control,  prepulsors/prcpulsor  systems,  acoustic  noise 
reduction,  hydrodynamics,  structural  reli£d>ility,  advanced  materials 
epplications,  s\perconducting  machinery) 

Aerospace  Structures  and  Systems  (aircraft  concepts,  aerodynamics, 
aircraft  high-performance  structures) 

Vehicle  Survivability 

Power  Systems  (energy  conversion/power  systeois,  energy  storage,  power 
conditioning/pulsed  power  systems) 

Environmental  Quality  (materials,  processes,  and  systems  for  abating 
pollution  caused  by  hazardous  materials,  solid  and  plastic  waste,  oil 
spills,  oily  euid  non-oily  waste  fluids) 

Simulation  and  Modeling  (advanced  coeputational  methods  for  fluid 
dynamics,  acoustics,  struc:tural  mectumics,  emd  electromagnetics) 

FACILITIES:  Several  CDNSWC  facilities  have  been  used  by  industry  for  various 
applications.  Those  which  have  potential  for  future  use  include: 

Fire  Research  and  Air  Contamination  Control  Facility  (used  to  conduct 
small-  and  intermediate -scale  fire  and  smolce  tests  of  materials  and 
material  systems) 

Anechoic  Flow  Facility  (low  speed  wind  tunnel  dedicated  to  acoustic 
measurement  s ) 

Electric  Power  Technology  Laboratory  (consists  of  power  generation  and 
distribution  facility;  electroacoustics  lab;  solid  state  power 
ec[uipment  development  Icb;  sensor  development  lab;  machinery  systems 
simulation  facility) 

David  Taylor  Model  Basin  Coo^lex  (consists  of  three  water  basins  with 
carriages  capable  of  towing  large  mcsdels  at  up  to  60  nph;  includes 
instrumentaticsn  for  measuring  all  perfontumce/flow  characteristics) 
Maneuvering  and  Seakeeping  Basin  (a  lairger  wave  nuking  basin  for 
modeling  the  full-scale  motions  of  ship,  platforms,  auid  mooring 
systems  in  seaways) 
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Large  Cavitation  Channel  (this  is  the  largest  recirculating  water  test 
facility  in  the  world  with  a  10  ft  X  10  ft  X  46  ft  test  section) 
Circulating  Water  Channel  (free- surface  circulating  water  channel  with 
a  test  section  22  ft  wide,  9  ft  deep,  and  60  ft  long,-  primarily  used 
for  flow  visualization) 

Metallic  Materials  and  Processing  Laboratory  (consists  of  equipment 
and  instrumentation  for  welding,  nondestructive  evaluation,  near  net 
shape  processing,  physical  metallurgy,  euid  fatigue  and  fracture 
evaluations) 

Maurine  Conqposites  Material  Laboratory 
Maurine  Coatings  and  Corrosion  Control  Facility 
Maurine  Tribology  Laboratory 

Deep  Submergence  Pressure  Tanks  (  a  joattery  of  pressure  tanks  to  test 
structures,  components,  and  systems  in  am  environment  that  simulates 
the  ocean  depths) 

Structural  Evaluation  Laboratory  )a  100  ft  X  40  ft  test  bed  with 
automatically  controlled  hydraulic  jacks  for  conducting  static  and 
fatigue  tests  of  large-  amd  full-scale  structures) 

Deep  Oceam  Pressure  Simulation  Facility  (pressure  tank  for  machinery, 
materials,  amd  full-scale  manned  amd  unmanned  underwater  vehicles  to 
oceam  depths  of  27,  000  ft) 

Wind  Tunnels  (two  8  ft  X  10  ft  siibsonic  (160  n^h)  tunnels  and  a  7  ft  X 
10  ft  tramsonic  (Mach  1.15)  tunnel) 

2. 5. 3. 2  Offices  of  Research  and  Technology  Applications  (ORTAs)  and  DTT  Focal 
Points . 

(a)  The  current  staffing  of  the  ORTA  Office  consists  of  2  employees.  The  bulk 
of  the  budget  (95%)  to  cover  the  expenses  of  the  ORTA  office  is  derived 
from  the  C^ARDEROCKDIV  G&A  overhead  funds. 

(b)  The  ORTA  Office  is  responsible  for  executing  various  technology  tramsfer 
related  functions  such  as  SBIR,  MCTL,  IR&D,  amd  FLC  interactions.  ORTA 
Office  coordinates  with  am  active  support  of  the  Director's  Office, 

Director  of  Technology  Office,  Legal  &  Associate  Counsels  as  well  as 
CARDEROCKDIV  Directorates  such  activities  as  Invention  Evaluation  Board, 
CRADA's,  NPCP's. 

(c)  It  should  be  pointed  out  that  in  a  broader  sense  the  CARDEROCKDIV 
technology  tramsfer  process  involves  to  some  extent  almost  every  enployee. 

(d)  ORTA  Office  uses  various  mechanisms  and  techniques  to  actively  promote  amd 
help  tramsfer  the  Division’s  R&D  technology  to  the  private  sector  &  local 
and  state  governments.  These  include:  pviblication  of  the  R&D  articles  in 
the  U.S.  Na-vy  Domestic  Technology  Transfer  Fact  Sheet;  CARDEROCKDIV 
quarterly  publication  Technical  Review  Report;  summary  article  on 
CARDEROCKDIV  environmental  protection  work  in  "Cooperative  Technology  RD&D 
Report"  (Jam  1993);  publication  of  DTRC  -91/CT07  report  (Oct  '91)  amd 
CARDEROCKDIV  -  92/CT02  report  (Dec  '92),  "a  Catalog  of  DTRC  Patents"  and  "a 
Conpendium  of  Carderock  Division  NSWC  Patents,"  Available  for  Licensing  isy 
the  Private  Sector;  publication  of  CARDEROCKDIV  -92/CT08  report  (Dec  '92) 
"Conpendium  of  CARDEROCKDIV  articles  published  in  Na-vy  Dcxnestic  Technology 
Transfer  Fact  Sheet,  Jam  1990  through  Dec  1992;  amd  CARDEROCKDIV  brochure 
"Technology  Tramsfer  Opportimities . 

The  edaove  pxiblications  are  being  distributed  to  industry,  other  government 
agencies,  and  local  &  state  governments  at  various  conferences  and 
exhibitions  in  which  ORTA  Office  takes  active  parts;  for  example,  FLC 
Aimual  amd  Semiannual  conferences  &  workshops,  SNAME  Annual  meeting  amd 
International  Exposition,  FLC/TTC  Conferences,  NASA  Technology  2002.  ORTA 
Office  provided  inputs  on  CARDEROCKDIV  facilities  &  capaibilities  to  FLC, 
NTTC  amd  MTAC,  data  bases,-  as  a  result  am  active  networking  and  increasing 
assistance  to  U.S.  industry  is  being  continually  provided  from  our  research 
engineers  and  scientists  in  relevant  dual-use  technology  areas. 
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2. 5. 3. 3  Publications 

(a)  Exas^les  o£  Scientific,  Technical  &  Professicnial  Journals  in  which  the  liab 
Publishes 

American  Society  of  Naval  Engineers  (ASNE) 

Engineering  Fracture  Mechanics 

Journal  of  Acoustics  Society  of  America 

Journal  of  Composites  Science  auid  Technology 

Journal  of  Marine  Structures 

Journal  of  Vibration  and  Acoustics 

Physics  of  Fluids 

SNAME-  Journal  of  Ship  Research 

(b)  i^roximate  Number  of  Publications 

;^roximate  number  of  publications  (including  conference  proceedings  and  books)  for 
1992  and  1993  is  350. 

(c)  Representative  Titles 

"Interactive  Electronic  Technical  Manuals" 

Eric  L.  Jorgensen  and  Joseph  J.  Fuller 

ASNE/SOLE  Logistics  Syii^>osium  Proceedings  (March  1993) 

"The  Coupling  of  Finite  Elements  &  Boundary  Elements  for  Scattering  from 
Fluid- Filled  Structures" 

G.C.  Everstine  and  R.S.-C.  Cheng 

Conputer  Technology  -  1992  -  Advances  and  J^lications, 

PVP-Vol.  234,  edited  by  R.S.  Gallagher  md  G.M.  Hulbert, 

The  American  Society  of  Mechanical  Engineers,  New  York,  pp.  43-47  (June 
1992) . 

"Visualization  of  Structure -Borne  Power  in  Finite  Element  Plate  Models," 
Hambric,  S.A., 

Proceedings  of  Inter-Noise  '92,  pp.  533-53G,  Toronto,  Canada  (July  1992) . 

"The  Calculation  of  Turbulent  Flow  Using  a  Vorticity  Tr2Uisport  Clos\ire 
Scheme , " 

Gorski,  J.J.,  Ph.D.  Thesis,  University  of  Marylemd,  College  Park,  In 
preparation. 

Kihl,  D.P.,  "Stochastic  Fatigue  Damage  Accumulation  in  High  Strength  Welded 
Steel  Joints,"  Doctoral  Dissertation,  The  George  Washington  University, 
Washington,  DC  (1991)  . 

Ship  Integration  emd  System  Considerations,  H.  O.  Stevens,  Proceedings  of 
MHDS  91  Syn^osium,  Kolie,  Japan 

"NbTi  Superconducting  Wire  with  Aluminum  Stabilization, "  1992  implied 
Superc/C  Conference,  9/92 "Superconducting  Magnet  for  the  Full  Scale  Current 
Collector  Test  Facility,"  1992  implied  Superc/C  Conference,  9/92 

"Flow  Ch  racteristics  in  Liquid  Metal  Sliding  Electrical  Contacts,  Part  1; 
Turbule  OHD  Calculations"  R.M.C.  So,  H.  Zliang,  S.  Brown  and  N. 

Sonder'.  sard,  European  Journal  of  Physics  (B),  1993. 

2. 5. 3. 4  Confe  ::nces  &  Sy]iQ>osia 

(a)  Less  theu:  .00  attendees:  36 

(b)  100  to  50^  attendees:  39 
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(c)  Greater  than  SOO  attendees:  26 

Representative  Conferences  are: 

American  Society  of  Mechanical  Engineers,  Pressure  Vessel  and  Piping 
Technology  Conference,  location  varies,  1000  attendees 
3rd  International  Syn^iosium  on  Flow- Induced  Vibration  and  Noise, 
Anaheim, CA.  600  attendees 

First  Navy  Scientific  Visualization  and  Virtual  Reality  Seminar, 
Carderock,  200  attendees,  hosted 

International  Syn^osium  on  Superconducting  Magnetohydrodynaunic  Ship 
Propulsion,  Kobe,  Japan  (4  participants /presenters,  2  session 
chairmen).  More  than  500  attendees. 

1992  Applied  Superconductivity  Conference,  23-28  Aug  92,  Chicago, 
IL.over  100  attendees. 

"NSWC  Programs  Which  Have  implications  to  the  More  Electric 
Initiative,  Dayton,  OH,  Apr  93,  SAE  Spring  Conference.  100  attendees. 

3rd  Annual  All  Govei.nment,  Gaithersburg,  MD  <100  attendees  Workshop  on 
Supercritical  Water  Oxidation  Technology 

International  Conference  on  Orlaundo,  FL  <100  attendees  Computerization  of 
Welding  Information 

2. 5. 3. 5  Exchanges  with  n.S.  Industry,  Academia,  State  &  Local  Government 

Sane  Examples : 

(a)  Student  Exchange  Program  with  Naval  Postgraduate  School . 

(b)  Academic  Exchange:  Under  the  summer  faculty  research  program.  Scientists 
and  engineers  are  hosted  annually  emd  work  on-site  at  Carderock  Division, 
NSWC  for  8-10  weeks  in  the  summer  contributing  actively  to  research 
projects.  Presently  we  have  14  simmer  professors  as  pare  of  ASEE  Summer 
Faculty  Program,  1  Sabbatical  Professor,  2  Intergovernmental  Personnel  Act 
Professors  in  FY  93,  1  Postdoctoral  visitor,  and  3  ONR  graduate  fellows, 
contacts  with  industry  include  12  Phase  I  SBIR  in  FY  93 . 

(c)  SEAP:  Science  cind  Engineering  Apprentice  Program  brings  several  high 
school  students  to  work  on  research  projects.  George  Washington  University 
administers  this  program. 

(d)  USNA  Ensigns : About  2  or  3  work  on  R&D  projects  while  awaiting  assignments 
following  graduation  (usually  for  adaout  6  months) . 

(e)  2  employees  visited  FRG  (3  sites)  to  discuss  programs  in  innovative 
electric  motor  designs  auid  electric  drive . 

(f)  Reviewed  innovative  proposals  from  private  sector  to  CNO,  established 
dialogue  with  proposer,  and  evaluated  technical  validity  of  claims. 

(g)  Briefed  Trauie  Air  Conditioners  regarding  Navy  expertise  in  the  areas  of 
harmonic  control  and  motor  noise . 

(h)  Initiated  discussions  with  Westinghouse  and  other  vendors  regarding  the 
availability  of  Navy  expertise  (via  the  "dual-use  technology"  path)  in 
motor  design  euid  noise  control  for  application  to  wind  tunnel. 

(i)  Visits  to  various  industries  such  as  Electric  Boat,  McDonnell  Douglas, 
Northrop  Aviation,  Teledyne  Inet,  and  Boeing  to  explain  NSWC's  technical 
strengths  and  seek  commercial  partners . 
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2. 5. 3. 6  Foreign  Visitors 

Regular  visits  to  Carderock  Division,  NSWC  are  made  by  particip2uits  in 
TTCP-P  (Materials)  including  engineers  from  United  Kingdom,  Canada,  Australia,  New 
Zealand.  Also  hosted  are  other  visiting  military  personnel  and  engineers  from: 
France,  Taiwan,  Israel,  Scandinavian  countries,  Belgium,  Netherl2uids ,  India,  Italy, 
Germany,  Korea,  Sweden,  and  other  coimtries.  Hosted  UK,  Germany,  and  Netherlands. 
Hosted  Jap2u:iese  visitors  under  Department  of  Commerce  program. 

(a)  Data  Exchange  programs  (with  NAVSEA)  with  UK,  Germany,  and  Netherletnds 
Navies  for  Electrical  Power  Technology. 

(b)  Exchange  program  with  Canadians;  A  naval  architect  military  officer, 
usually  at  the  LT  or  LCDR  level,  at  Carderock  for  a  2 -year  tour.  There  have 
been  5  such  tours . 

(c)  French  naval  architects:  several  visits  to  Carderock  re  ship  design 
programs . 

(d)  Exchanged  information  (in  the  form  of  technical  papers)  with  scientists  and 
engineers  in  Fraince  (CETIM)  ,  Gernany  (German  Federal  Ministry  of  Defence)  , 
Finlauid  (Technical  Research  Centre  of  Finland) ,  and  Canada  (Universities  of 
Toronto  euid  Ottawa)  . 

(e)  Exchange  Program  IEP-ABCA-7  with  British,  Canadicui,  and  Australian  Navies, 
Cooperative  R&D  Programs  with  Italian  cUid  British  Navies 

(f)  Co-operative  Research  Ship  (CRS) :  An  agreement  with: 

Maritime  Research  Institute  Netherlcmds  (MARIN)  and  the  navies  of 
Australia,  U . K . , Netherlauids ,  Freuice  £uid  Germauiy  and  DREA-Ccuiada. 
Shipping  Conqpeuiies :  British  Petroleum,  Exxon,  Shell 

Classification  Societies:  Am.  Bureau  of  Shipping,  Det  Norsks  Veritas, 
Lloyd' s  Register  of  Shipping 

R&D  Organizations:  British  Maritime  Technology,  Cortec  Ltd. 
Shipbuilders:  Chauitiers  de  I'Atlauitic,  MASA  Yard,  Astilleros 
Espeuioles,  Finceuitieri ,  Royal  Scheld  Shipyard. 

2. 5. 3. 7  Foreign  Visits  by  Laboratory  Personnel 

Carderock  Division  scientists  and  engineers  are  recognized  throughout  the 
world  as  experts  in  their  fields.  They  are  often  called  upon  to  interact  on  aui 
international  level  with  other  experts  from  around  the  globe .  Exchcuige  progreuns  and 
the  Carderock  Division  mission  has  taken  Division  personnel  to  many  nations .  Some 
examples  are  as  follows : 

Japan-  W.C.Lin/R.  Stenson/G.  Karafiath 

Ciiina  -PRC-  F.  Peterson,  S.  Jessup,  W.  Morgan/  C.W.  Lin/  M.  Wilson 
Frauice  -  Scott  Gowing/L.  Motter/  W.  McCreight/Y .T.  Lee/F.  Nobless 
Germany  -Scott  Gowing/Y.T.  Lee/N.  Phuc/F.  Peterson 

England  -  D.  Walden/  L.  Thomas/W.C.  Lin/W.  Morgan/G.  Karafiath/  T.  Smith 
Netherlands  -  D.  Walden/L.  Thomas/B.  Day/M.  Wilson/  K.  Forgach/W.  Morgan/ 

J.  Dalzell 

Korea  -  Dr.  In  Young  Koh  (3  trips)/  D.  Anthony/T.  Huang/  C.W.  Jiang/Y.H. 

Kim/K.  H.  Kim/  J.  McCarthy/  C.W.  Lin/M.  Wilson 

Bulgaria-  Dr  Morgan  &  Bob  Etter 

Canada-  w.  Morgan/ J.  Odea/Eisenberg/E.  Batis 

Italy-D.  Walden 

Norway  -  E.  Zamick 
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2. 5. 3. 8  Grants  &  Cooparativa  Agraanants 

(a)  Donations  of  Equipment  to  Universities ; 

General  Radio  Model  No.  2515  Data  Acquisition  System  to  Widner 
University  (Transfer  in  Progress) 

A  Sun  work  station  (■■$25K)  was  provided  to  Naval  Postgraduate  School. 
Engine  Test  Facility  at  Naval  Academy 

Virginia  Polytechnic  Institute  zuid  State  University  Laser  equipment 
loaned  for  support  of  advanced  Navy  High  Pressure  Fan  Design 

Pumps  on  loaui  to  Johns  Hopkins  University  HIT;  for  flow 
characterization  2uid  acoustic  research 

(b)  Investments  in  Univ  Facilities: 

i^proximately  $60  K  for  cyclic  test  capabilities  at  George  Washington 
University. 

(c)  Educational  Partnerships: 

George  Washington  University  •  agreement  to  offer  on-site  graduate 
degree  program  for  our  employees 

University  of  Marylaind;  technical  POC  for  Center  contract  svq)porting  a 
minority  doctoral  student  in  the  eurea  of  gas  turbine  emissions 

In  September  1992,  the  Carderock  Division,  Naval  Surface  Warfare 
Center  developed  a  consortium  that  submitted  a  proposal  to  the  DoD  - 
HPC  Working  Group  for  the  implementation  of  a  DoD-Shared  High 
Performance  Conputing  Center  in  Carderock.  Members  of  the  consortiiun 
included  George  Mason  University,  Concurrent  Technologies  Corporation, 
and  a  Consortium  of  Historically  Black  Colleges  and 
Universities/Minority  Institutions.  Although  the  proposal  was  not 
accepted,  it  was  favoreJsly  received.  A  new  round  of  selections  will 
be  euinounced  shortly  and  we  expect  our  proposal  to  include  the  same 
consortium  members.  Once  the  proposal  is  accepted,  formal  agreements 
will  be  made  with  the  non -DoD  members. 

The  independent  research  program  has  resulted  in  a  niimber  of  useful 
partnerships  in  conjunction  with  University  Professors  involved  in  the 
ASEE  or  the  IPA  programs: 

Conposites  -  Dr.  M.  Hyer  -  VA  Tech 

Dr.  R.  Chaudluri  -  Utah  U. 

Dr.  D.  Pecknold  -  Ill.  U. 

Structures  -  Dr.  V.  Dally  -  Md.  U. 

Environmental  -  Dr.  G.  Foutch  -  Okla.  St.  U. 

(d)  URI  &  Centers  of  Excellence: 

We  are  co-participants  euid  Technical  Manager  for  a  National  Center  of 
Excellence  project  entitled  "Optimized  Weldment  Properties  for  Full 
Penetration  Butt  Welds  in  HY-100  Steel  Submarine  Structures."  Our  partner 
is  the  National  Center  for  Excellence  in  Metalworking  Technology 
(Concurrent  Technologies  Corp.),  Johnstown,  Pa.  The  value  of  this  program 
is  approximately  $2M/year. 
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2. 5. 3. 9  Us*  of  liSboratory  Pacilitiaa 

(a)  Exanqples  of  non-OoD  organizations  that  have  purchased  conputer  time  on  the 
Carderock  Division,  Naval  Surface  Warfare  Center  Cray  Superconputer 
include : 

Other  Government  Agencies: 

Department  of  Energy 
Commercial  Customers 
AMI  Research 

Nielson  Engineering  &  Research,  Inc. 

Weidlinger  Associates 
Greenhome  &  O' Mara 
NFK  Engineering 
Global  Associates  LTD 
Tracer 
SAIC 

AT&T  Bell  Labs 

Cambridge  Acoustics  Associates 
Enig  Associates 
McKinnon  Searle 
Universities 

Johns  Hopkins  University  -  Applied  Physics  liSboratory 

(b)  The  following  non-DoD  organizations  have  been  involved  in  Pressure  testing 
or  use  of  pressure  tanks  at  Carderock  Division,  NSWC: 

Draper  Labs 
Norfolk  Southern 
Dupont 

AT&T  Bell  Labs 
APL 

Electric  Boat  (DARPA) 

Southwest  Research  Institute 

(c)  Several  meuiufacturers  of  fluid  system  conponents  such  as  valves  and 
manifolds  take  advantage  of  the  unique  combination  of  flow  and  acoustics  of 
the  Submarine  Fluid  Dynamics  Facility.  Comnercial  use  of  the  facility  has 
occurred  during  each  of  the  last  approximately  20  years.  For  fiscal  year 
93  the  following  organizations  have  engaged  us: 

CPV  Valves  $  7.5K 

ARD  Valves  $29. 3K 

Marrotta  Mauiifolds  $18.  OK 

(d)  SBIR  Topic  No.  N86-186  -  Industrial  Quality  -  Technology  developed  was  used 
to  inspect  the  CV-66  US  America  NAVTRUSS  Dech  Edge  Elevator  Doors  at  the 
Norfolk  Naval  Base,  Norfolk,  VA.  The  SBIR  program  has  provided  many 
working  opportunities  for  Small  Businesses. 

2.5.3.10  CRADAS 

(a)  Active  CRADAs 

Title:  Computer  Aided  Warehouse  Design  Project  (NCRDA-DTRC-90-001) 

Partner:  Georgia  Institute  of  Technology 

MCTL  Category:  2.1  AUTOMATION  OF  INDUSTRIAL  PROCESSES, 

SYSTEMS,  AND  FACTORIES 
Partner  Category:  Academia 

Title:  R&D  of  composite  surface  ship  structures  (NCRDA-DTRC-91-003) 

Partner:  Ingalls  Shipbuilding,  Inc. 

STATUS:  CRADA  signed  in  March  1991. 

MCTL  Category:  1.2  COMPOSITE  MATERIALS 
Partner  Category :  Industry 


(b)  CRADAs  Under  Negotxacion 

Carderock  Division,  NSWC  currently  has  ten  (10)  CRADAs  in  various  stages  of 
negotiation  and  processing. 

(c)  Lab  Investment 

Current  investment  by  the  Carderock  Division  in  processing  CRADAs  is  about 
one  quarter  mainyear  of  effort.  The  Division's  financial  contribution  to 
the  Georgia  Tech  CRADA  effort  is  about  $30K.  The  contribution  to  the 
Ingall's  CRADA  effort  has  been  about  $400K. 

(d)  Income  Producing 

None  are  income  producing  at  present,  but  the  Division  is  tadcing  initiative 
to  license  patents  in  the  future.  The  CRADA  with  Georgia  Institute  of 
Technology  provides  a  small  amount  of  funding  needed  for  the  "upkeep"  of 
the  software  package. 

(e)  Criteria  for  Deciding  if  Income  is  Desired 

No  criteria  have  been  developed  yet. 

(f)  Non-monetary  Contributions 

The  Carderock  Division's  non-monetary  contribution  in  the  Georgia  Tech 
CRADA  effort  has  been  to  provide  access  to  its  computer  aided  warehouse 
design  software  which  resides  on  a  computer  at  the  Carderock  site  and  is 
accessed  by  remote  dial-in. 

The  Carderock  Division's  non-monetary  contribution  under  the  Ingall's  CRADA 
has  been  to  provide  guidance  in  maintaining  a  Navy  focus,  assistance  in  the 
design  of  the  composite  structxires,  amd  leadership  in  the  testing  and 
analysis  of  the  models. 

(g)  Backlog 

There  is  no  backlog  in  processing  CRADAs  at  this  time.  However,  we  have 
noticed  in  the  last  year  that  more  people  from  industry  are  inquiring  wd 
are  interested  in  cooperative  undertakings  with  CARDERCXTKDIV .  In  view  of 
the  increased  CRADA  effort  demands,  additional  resources  (manpower)  for  the 
technology  transfer  activities,  including  the  CARDEROCKDIV  Legal  Counsel 
Office  are  needed. 

2.5.3.11  Intellectual  Property,  Including  Patents,  Copyrights,  and  Trade  Secrets 

(a)  Patents  Issued  In  FY92 :  12 

(b)  Patents  Issued  In  FY93  To-Date:  28 

(c)  Patent  Applications  Filed  In  FY92:  53 

(d)  Patent  Applications  Filed  In  FY93  To-Date:  13 

(e)  Licenses 

U.S.  Patent  No.  4,689,305 

Title:  Solid-State  Photometer  Circuit 

(f)  Royalty  Inccane 

FY92:  $833 

FY93:  $833 
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(g) 

Georgia  Institute  of  Technology 
Ingalls  Shipbuilding  Inc. 

(h)  Backlog  in  Patent  ^Applications 

Have  about  fifteen  (15)  cases  to  be  filed. 

Not  considered  to  be  a  backlog. 

(i)  Attorneys  Supporting  DTT 
Number :  Three 

Location:  David  Taylor  Model  Basin  in  Bethesda,  Maryland  (Carderock 

Division  of  Naval  Surface  Warfare  Center 

Cumulative  Salaries:  $171,503 

Travel  Budgets:  J^roximately  $10,000 

Describe  how  they  train  engineers  and  scientists. 

Answer:  Formal  training  as  such  is  not  provided.  Informal  training/advice 

is  provided  on  an  individual  or  small  group  basis. 

2.5.3.12  Technology  ReinvastSMnt  Project  Efforts 

Manhours  and  resources  provided  to  support  the  TRP  staff,  proposal  team 
formation/proposal  development:  2000  work  hours  (primarily  senior  scientists  auid 
engineers.)  (Note:  this  does  not  include  any  time  provided  for  source  selection 
since  we  have  not  yet  been  involved  in  this  part  of  the  process . 

2.5.3.13  Interaction  with  non*DoD  Organizations 
(a)  Other  Federal  Government 

DEPARTMENT  OF  COMMERCE  -  The  eiqperimental  and  theoretical  work  at  the 
National  Institute  of  Standards  and  Technology  (NIST)  is  incorporated 
into  on-going  investigations  at  Carderock  Division,  NSWC.  Professional 
and  technical  interaction  occurs  in  such  areas  as  composites, 
manufacturing.  Non  Destructive  Inspection  emd  Fire  Research  imd 
testing  involve  cooperative  research. 

DEPARTMENT  OF  ENERGY  -  work  at  the  National  Laboratories  in 
structures,  materials  emd  fabrication  has  direct  relationships  to 
Carderock  Division  work;  and  specific  contacts  at  Oak  Ridge  and 
Lawrence  Livermore  Ledss  are  maintained.  Professional  and  technical 
interactions  occur  in  such  areas  as  fuel  cells,  fuel  characterization 
cuid  energy  conservation,  and  low  weight  low  vibration  Diesel  engines. 
Contacts  are  also  maintained  at  Lawrence  Berkeley  and  Sandia  Lahs.  A 
collaboration  is  in  place  with  Knolls  Atomic  Power  Laboratory  to  share 
information  on  quieting  electric  motors. 

DEPARTMENT  OF  TRANSPORTATION  -  The  work  at  CD/NSWC  supports  national 
initiatives  for  inproving  the  infrastructure .  Technical  exchanges  in 
steels,  welding,  inspection,  shock,  corrosion,  conposites,  structural 
analyses,  testing  methods  have  and  will  continue  to  occur  with  the 
Federal  Highway  Administration.  Clearly  there  is  much  mutual  support 
and  interest  with  the  U.S.  Coast  Guard.  There  is  specific  technical 
cooperation  in  fire  research,  protection  methods  and  devices, 
lifeboats,  double  hull  technologies, corrosion  control,  vibrations,  and 
seaway  loads  and  structural  response.  Development  is  xinderway  for  the 
US  Coast  Guard  to  inprove  spill  recovery  equipment .  Carderock 
Division,  NSWC  is  a  participant  in  the  Cranmercial  Aircraft  Hardening 
Program  (Against  Terrorist  Bombs)  with  the  Federal  Aviation 
Administration  (FAA) .  High  performance  steels  for  bridge  construction 
have  also  been  developed  for  the  Federal  Highway  Administration 
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ENVIRONMENTAL  PROTECTION  AGENCY  -  Carderock  Divisitxi,  NSVC  provides 
technical  support  for  emission  standards  and  certification  for  marine 
engines,  diesel  and  gas  turbine  and  conducts  research  on  emission 
reduction  technologies. 

NASA  -  Professional  and  technical  interaction  is  on  going  between 
Carderock  Division,  NSWC  and  NASA  on  various  topics  of  mutual 
interest.  Exchange  of  technical  results,  analytical  and  testing 
methods  in  the  application  of  materials  and  structures.  NASA  Langley 
and  their  work  with  cosposite  materials  emd  non -destructive  evaluation 
are  two  in^ortauit  areas  of  complementary  work.  A  memo  of  agreement  is 
in  place  for  software  developmenr  support  for  the  ISMS  program.  A 
technology  exchange  on  electric  power  system  design  and  non-linear 
system  stability  analysis  is  on  going. 

Dialogs  has  been  established  with  National  Oceanic  &  Atmospheric 
Association  (NOAA)  to  ccxnmence  supporting  them  with  vibration  efforts . 

Carderock  Division,  NSWC  maintains  professional  and  technical 
interaction  with  other  regulatory  agencies  as  well,  including: 

National  Marine  Fisheries  -  Environmental  compliance 
Department  of  the  Interior  -  Environmental  complicuice . 

(b)  State  &  Local  Government 

Technology  transfer  potential  is  large,  auid  ideas  are  shared  in  how  to 
capitalize  on  Carderock  Division  technical  results  with  local  governments.  Probably 
the  area  with  most  potential  is  in  Waste  Heuidling,  where  technology  under 
development  offers  municipalities  cost  and  energy  saving  potential .  Unfortunately 
funds  do  not  exist  in  the  Defense  budgets  (or  we  have  not  identified  them)  to  pay 
for  the  federal  side  of  the  necessary  technology  development/trauisfer .  Also  high 
priority  Navy  work  and  a  limited  work  force  in  this  rapidly  expanding  area  add 
additional  constraints.  Technology  Transfer  programs  currently  interface  with; 

Pennsylvania  Technical  Assistance  Program 
-  Delaware  Valley  Industrial  Resource  Center 
Ben  Franklin  Technology  Center 
Philadelphia  Industrial  Development  Corporation 
Florida  -  Environmental  compliance 
California  -  Environmental  conplicuice 

(c)  Industry 

The  Carderock  Division,  NSWC  regularly  interacts  with  numerous  ARPA 
contractors  in  support  of  the  ARPA  Advanced  Submarine  Technology  Program, 
including : 

General  Dynamics,  Electric  Boat  Div,  Hercules,  Grumman,  McDonnell  Douglas, 
and  Lockheed.  As  part  of  that  program  we  have  passed  on  to  those 
contractors  computer  software  (ABAFAIL)  they  are  using  in  design  of  the 
ARPA  contract  delivercdsles . 

There  are  many  and  frequent  interactions  of  all  types  with  all  segments  of 
U.  S.  Industry  since  the  Carderock  Division  work  cuts  across  all  aspects  of 
the  Navy's  products  auid  services.  While  hard  to  generalize,  many  of  the 
engineers  at  Carderock  Division  will  have  several  contacts  monthly  with 
their  counterparts  in  industry.  Industry  segments  involved  in  the  work 
include  the  material  suppliers,  primary  manufacturers  (forgers,  etc.), 
secondary  fabricators,  svib-ccmponent  manufacturers,  tooling  and  machining 
companies,  design  euid  analyses  companies,  large  and  small  manufacturing 
firms,  shipyards,  and  service  (inspection,  maintenemce  euid  repair) 
industries.  Interactions  with  more  tham  147  companies  include: 
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e}q)loring  ideas  for  new  methods /materials  for  Navy  application 
providing  industry  with  ideas/leads  to  sell  to  the  Navy 
keeping  industry  informed  of  trends/opportunities 
awarding  contracts  for  particular  products  or  concepts 
ested}lishing  cooperative  R&O  efforts 

e^laining  the  output  and  srgnif iceuice  of  in-house  Navy 
developments 

Carderock  Division  maintains  professional  and  contractual  interactions  with 
all  major  shipbuilders  and  design  conpanies,  m£uiy  aerospace  cosqpanies, 
small  manufacturers  and  engineering  con^anies.  S(»ne  examples  of  the  types 
of  interactions  are: 

General  Dynamics,  Electric  Boat  Div  -  Testing,  auialysis  and 
specifications 

Tenneco,  Newport  News  Shipyard  auid  Dry  Dock  Co  -  Testing,  analysis  auid 
specifications 

Meeting  with  Cummings  Engine  Compauiy,  Inc.  and  Department  of  Energy. 
Discussion  of  a  proposal  siibmitted  by  DARPA  on  Advanced  Engine  Diesel, 
combining  materials  manufacturing  and  systems  engineering  to  develop  a 
lighter  weight  composite  diesel. 

Air  Vehicle  Diagnostic  System  -  Project  on  fatigue  life  prediction 
modeling  of  critical  components  in  CH-46  helicopter  mix  box  and  aft 
transmission.  Work  with  Westland  Helicopters 

Babcock  &  Wilcox  -  ProgrammeUale  Automated  Welding  System  (PAWS)  was 
presented . 

LaQue  Center  for  Corrosion  Technology  -  To  initiate  stress  corrosion 
crack  testing  of  high  strength  HY-100  weld  metal  specimens. 

(d)  Academia 

There  is  an  on-going  dialogue  and  hiring  of  students  from  the  local 
educational  institutions.  This  is  part  of  the  effort  to  encourage  and  support 
scientific  and  engineering  careers  for  promising  students.  As  with  U.S.  Industry, 
interactions  with  universities  are  frequent  euid  cover  a  diversity  of  topics  within 
the  Carderock  Division.  Typically,  the  contacts  are  made  (initiated  by  either  NSWC 
or  the  professor)  in  order  to: 

add  a  basic  understanding  to  the  in-house  application  work 
explore  a  fundamental  portion  of  Navy  development  work 
provide  a  "real  world"  perspective  to  University  research 
create  opportunities  for  personnel  exchanges 
encourage  "seamlessness"  of  Navy  R  &  D  projects 
intellectually  stimulate  both  parties 

foster  new  ideas  eUid  opportunities  for  the  application  of  basic 
research  developments 

More  than  35  Academic  Institutions  have  linkages  with  the  Carderock  Division 
including : 

George  Washington  University 
Massachusetts  Institute  of  Technology 
Texas  A&M  University 
University  of  California 
University  of  Maryland 
University  of  Wisconsin 
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2.5.3.14  Efforts  carrlsd  out  under  legal  authorities  other  than  Stevenson -Wydler 
Technology  Innovation  Act  of  1980 

Carderock  Division,  NSWC  efforts  are  carried  out  under  U.S. Congress  Acts  of 
1896  and  1936. 

2.5.3.15  Plan  for  Is^roving  Dooiestlc  Technology  Transfer 

(a)  Laboratory  Technical  Expertise 

Conplete  a  strategic  assessment  of  all  key  technical  areas  in  terms  of 
appropriate  level  of  resource  allocation. 

Incorporate  technology  transfer  considerations  in  strategic  pleuining 
decisions  associated  with  level  of  resource  allocation,  i.e.  manpower 
for  each  technology  area. 

(b)  Offices  of  Research  and  Technology  Implications 

Refocus  the  effort  based  on  a  Navy  Laboratory  survey  briefed  by  NRL  to 
the  NLCCG  in  June  1993  with  greater  enmbasis  being  placed  on  Patent 
Licensing  and  associated  CRADA'S.  Increase  level  of  internal  support 
and  funding. 

(c)  Technical  Reports 

Initiate  program  to  include  an  electronic  version  of  technical  reports 
to  reduce  distribution  time  and  cost  of  distribution. 

(d)  Publications 

Esmhasize  publication  in  journals  that  maximize  technology  transfer 
within  each  technical  area. 

(e)  Conferences  &  Synmosia. 

Sponsor  and  hold  at  least  1-2  technical  synposia  at  the  Division  next 
year. 

(f)  Exchamge  Programs  &  Visits 

Maintain  our  current  foreign  exchange  program  euid  expcuid  our  efforts 
in  establishing  effective  technical  exchanges  with  the  Former  Soviet 
Union  (FSD)  in  the  area  of  "WIG's"  (Wing  in  Ground  Effects  Vehicles), 
materials,  emd  material  processes. 

Hold  an  "Industry  Day"  to  brief  and  tour  representatives  from 
industry,  both  locally  and  nationally. 

Establish  a  working  dialogue  with  state  activities  such  as  Maryland 
Marine  Biological  Laboratory. 

Maintain  our  ASEE  Summer  Faculty  Program  at  15  visiting  professor  / 
year  level . 

(g)  Contracts 

Increase  use  of  Broad  Agency  Announcements  (BAA)  where  appropriate  in 
order  to  solicit  the  widest  possible  base  of  industrial  support . 

Continue  improvement  of  internal  contracting  processes  in  order  to 
reduce  contracting  time  and  improve  responsiveness. 
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(h)  Grants  and  Cooperative  Agreements 

Working  through  the  Navy's  Hydrodynamic  /  Hydroacoustic  Technology 
Center,  located  at  the  Carderock  site,  estadilish  a  broad  working 
relationship  with  Universities  supplying  advanced  con5>utational 
software.  Provide  validation  /  certification  support  and 
consultation. 

(i)  SBIR  Sc  STTR 

Implement  a  change  in  strategy  for  the  selection  of  topics  to 
emphasize  commercialization  of  6.1  through  6.3A  technologies. 

Select,  award  and  monitor  at  least  10  Phase  I  SBIR's. 

(j)  Use  of  Laboratory  Facilities 

Promote  increased  use  of  facilities  through  advertisements, 
promotional  programs  and  direct  industry  contacts.  (Note:  The 
Division  historically  has  and  still  supports  a  very  broad  spectrum  of 
users  of  the  facilities  consistent  with  our  mission  to  support  the 
Navy  and  the  maritime  industry.) 

(k)  CRADAs 

Simplify  cuid  streamline  the  Division's  internal  process  for 
establishing  CRADA's. 

Establish  an  FY  96  goal  of  15  CRADA' s/year  and  allocate  the  resources 
to  achieve  it . 

(l)  Intellectual  Property,  Including  Patents,  Copyrights,  and  Trade  Secrets. 

Establish  the  following  planning  goals  to  guide  resource  allocation 
cuid  planning  priorities.  Achieve  by  the  end  of  FY  96  the  Divisional 
goals : 

Invention  Disclosures-  7S/year 
Patent  implications-  4 5 /year 
Patent  Awards-  3 5 /year 

Hire  aui  outside  consultant  to  assist  in  the  development  of  an 
effective  process  of  patent  licensing.  Establish  a  FY  96  goal  to 
bring  in  $50K  in  patent  license  income 

Update  and  republish  a  Divisional  patent  guide. 

Maintain  the  Invention  Evaluation  Board  response  time  to  review  the 
technical  merits  of  invention  disclosure  under  2  months  from  the  time 
of  submittal . 

(m)  Technology  Reinvestment  Project  Efforts 

Play  a  more  active  role  in  horizontal  consortiums,  e.g.,  NIST's 
Manufacturing  Centers,  US  Car,  etc  as  meems  of  estcdslishing 
meaningful  euid  effective  government /industry  relationships. 

(n)  Interaction  with  Non-DoD  Organizations  (LcUss) 

Continue  the  cooperative  relationship  with  National  Technology 
Transfer  Center  and  the  Federal  Ledsoratory  Consortium  in  terms  of 
highlighting  the  technical  strengths  eUid  core  capabilities  of  the 
Division 
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Consider  establishment  of  a  marine  industry  wide  technical 
bulletin/newsletter/data  base  as  a  means  for  the  Division  to  promote 
its  technologies  having  potential  commercial  or  practical 
applications . 

Provide  active  support  to  the  National  Research  Councils'  Marine  Board 
with  a  focus  on  supporting  its  proposed  "National  Strategy  for  Uses  of 
the  Ocean" .  (The  Marine  Board  consists  of  representatives  frc»i  all 
relevant  branches  of  federal  and  state  governments,  industry, 
academia,  and  appropriate  private  environmental  groups.) 

(o)  Other  efforts  not  under  Stevenson-Wydler  Technology  Innovation  Act  of  1980 

Continue  using  the  Division' s  Business  Impediment  Group  to  identify 
innovative  ways  to  improve  the  organizations  overall  effectiveness  in 
meeting  its  mission.  Continue  the  "Best  in  Practice"  field  surveys 
focused  on  Technology  Transfer. 
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2.5.4  OVIRVIBW,  DATA,  AND  PLANS:  CRANE  DIVISION 


2. 5. 4.1  Ov«rvi«w: 


Crame  Division,  Naval  Surface  Warfare  Center 


ORTA  Focal  Point: 

Dave  Fisher,  Code  PMl 
Department  of  the  Navy 
Crane  Division 

Naval  Surface  Warfare  Center 
300  Highway  361 
Crane,  IN  47522-5001 


Point  of  Contact: 

Marvin  Pate,  Code  05H 
Department  of  the  Navy 
Crane  Division 

Naval  Surface  Warfare  Center 
300  Highway  361 
Crane,  IN  47522-5001 


SYNOPSIS:  The  Crauie  Division  of  the  Naval  Surface  Warfare  Center  is  a  consoli<totion 
of  the  previous  Naval  Weapons  Support  Center  Crane  and  the  Naval  Ordnance  Station 
Louisville.  It  combines  the  expertise  and  assets  of  both  facilities  into  an 
integrated  command  supporting  the  development,  production,  evaluation,  installation, 
and  maintenance  of  electronic  ordnance  and  mechanical  products  integral  to  combat 
and  weapon  systems. 


EXPERTISE:  E^qjertise  at  the  Crwe  Division  of  the  Naval  Surface  Warfare  Center 
which  is  applicable  to  technology  transfer  includes: 

Electronic  Warfare  -  Engineering  and  Repair,  Corrosion  Control 

Gtin  and  Gun  Fire  Control  Systems  -  Overhaul  and  Repair,  Corrosion 
Control 


Microelectronic  Technology  and  Electronic  Module  Test  and  Repair  - 
Prototype  Printed  Circuit  Board  Fabrication,  Multilayer  Printed  Wiring 
Assembly  and  Electronic  Module  Manufacturing 

Microwave  Con^onents  -  Tube  and  Conponents  Engineering  and  Repair 

Electrochemical  Power  Systems  -  Electrochemical  Power  Systems  Test, 
Material  Analysis,  Lithium  Battery  Safety  Test 

Acoustic  Sensor  Test  -  Hydroacoustic  Test,  Repair  and  Tramsducer 
Prototype;  Sonar  Systems  Engineering  and  Repair 

Surface  Missile  System  Launchers  -  Depot  Maintenauice ,  Missile  Systems 
Test 


Small  Arms  -  Engineering  and  Overhaul,  Repair 

Conventional  Ammunition  Engineering  -  Arms,  Ammunition  and  E3q)losives 
Security 

Pyrotechnics  -  Test,  Loading  auid  Mauiufacturing 

Mechanical  Devices  -  Engineering,  Overhaul,  and  Repair;  Design  and 
Analysis;  Prototyping  and  Pilot  Production 

Metal  Parts  Fabrication  -  Metal  Plating/Surface  Finishing,  Precision 
Machining,  Heat  Treating 

Management  and  Distribution  of  Naval  Drawings  -  Central  Index  For 
Navy  Engineering  Drawings 

Physical  Security  -  High  Security  Locking  Systems,  Communication 
Systems,  Intrusion  Detection  Systems 


100 


UNIQUE  FACILITIES: 


Electronics  Manufacturing  Productivity  Facility  -  Tramsfer  of 
electronics  manufacturing  technology  to  the  defense  industrial  base 

Failure  Analysis  -  Construction/failure  evaluation  of  electronic 
components  and  assemblies 

Material  Analysis  -  Physical,  thermal  auid  analytical  labs  for 
explosive  material;  analysis  of  organic  and  inorganic  samples  in 
solid,  liquid  and  gaseous  phases 

Radiation  Test  Labs  -  Test  amd  evaluation  of  radiation  tolerant 
electronic  components  for  nuclear  emd  space  environments;  Failure 
analysis  of  radiation  effects  on  circuits  and  devices 

Lighting/Night  Vision  Lab  -  449  square  foot  safety  certified  laser 
lab;  2000  square  foot  disassembly/test/overhaul/assembly  area;  350 
square  foot  collimation  room;  1,000  meter  laser  safety  certified 
outdoor  firing  range;  100  meter  indoor  firing  range 

Surface  Treatment  Facility  •  All  commercially  available  plating 
processes;  Electro -deposition.  Anodic  coatings.  Chromic  conversion 
coating;  Phosphate  coatings.  Black  oxide 

Hydroacoustic  Test  Facilities  -  Lake  facility:  120  feet  deep  x  3/4 
mile  long;  Anechoic  facility:  3  tanks  with  capacity  to  50,000  gallons; 
2500  PSI;  2-50  degrees  C;  Low  frequency:  2  tanks  with  pressures  to 
10,000  PSI  temperatures  2-50  degrees  C;  Extraneous  noise:  7  tanks  with 
capacity  to  650  gallons,  2,000  PSI 

2. 5. 4. 2  Offices  of  Research  and  Technology  Application  (ORTAs)  amd  DTT  Focal  Points 

(a)  ORTA  and  DTT  Focal  Point  staffing  and  budget  (ORTAs) 

Dave  Fisher,  telephone  (812)  854-3667,  there  is  not  a  specified  budget. 

(b)  Publicity /publications :  Brochure  entitled  "Focusing  on  the  Future  of 
American  Electronics  Manufacturing”  (attached) 

2. 5. 4. 3  PTiblications 

(a)  Exanples  of  scientific,  technical,  cuid  professional  journals  in  which  the 
Crane  Division  publishes . 

(1)  Institute  of  Electrical  and  Electronic  Engineers  (IEEE)  Trauisactions 
and  Letters 

(2)  Circuits  Assembly  Magazine 

(3)  Electronics  Packaging  and  Production  Magazine 

(4)  Indiana  High  Technolo^  Directory 

(5)  Electronic  Meinuf acturing  Productivity  Facility  (EMPF)  "Emphasis" 
Newsletter 

(6)  Manufacturing  Technology  Information  Analysis  Center  (MTIAC)  Current 
Awareness  Bulletin 

(7)  Electronic  Manufacturing  Engineering 

(8)  Indianapolis  Business  Expemsion  Guide 

(b)  Approximate  niomber  of  publications,  including  conference  proceedings  and 
books.  100 
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(c)  List  of  representative  titles. 

(1)  "Trends  in  the  Total  Dose  Response  of  Modem  Bipolar  Transistors" 

(2)  "Single-Event  Burnout  of  Power  Bipolar  Junction  Transistors" 

(3)  "Charge  Separation  in  Bipolar  Transistors" 

(4)  "Converting  a  Bulk  Radiation-Hardened  BiCMOS  Technology  into  a 
Dielectrically  Isolated  Process" 

(5)  "Hardness  Assurance  and  Testing  Issues  for  Bipolar /BiCMOS  Devices" 


2. 5. 4. 4 

Conferences  &  SyBqposia 

(a) 

Hosted  by  Creme  Division: 

13 

(b) 

Less  them  lOO  attendees: 

121 

(c) 

100  to  500  attendees:  86 

Examples : 

1992  Western  Simulation  Multiconference  on  Object-Oriented  Simulation; 
L^bJolla,  CA;  17-20  JoUl  93;  Paper/Published  in  Proceedings:  "Combining 
Object-Oriented  Simulation  and  Intelligent  Knowledge  Capture  for 
Testbed  Simulation,"  Attendees:  250. 

ASNE;  Louisville,  KY;  1-3  Sep  92;  Presentation:  "A  Hierarchical 
Modeling  Approach  to  System-Level  Testability  cuid  Diagnosis," 
Attendees:  100. 

National  Electronic  Packaging  Conference -West;  Anaheim,  CA;  10  Feb  93; 
Presentation/Published  in  Proceedings;  "Ultrasonic  Cleaning  on  Fine- 
Pitch  Consonants- -EstaJslishing  a  New  Steuidard, "  Attendees;  lOO. 

Depsurtment  of  Defense  Forestry  Workshop  Joint  Services  Technical 
Session;  Richmond,  VA;  29  Oct  92;  Presentation;  "Thirty  Years  of 
Professional  Forest  M2magement  at  Crane  Division:  A  Success  Story, " 
Attendees :  250 . 

Next  Generation  Computer  Resources  Users  Conference;  Crystal  City,  VA; 
17  Feb  93;  Presentation:  "Lessons  Learned  on  Prototyping  Open  Systems 
Standards , "  Attendees :  25 . 

Government  Microcircuit  implications  Conference;  11  Nov  92; 
Presentation:  "Reliability  Technology  to  Achieve  Insertion  of 

Advanced  Packaging  (RELTECH);"  Attendees:  75. 

2. 5. 4. 5  Exchange  Programs  &  Visits  (Industry,  academia,  state  &  local  gov't, 
foreign) 

(a)  Excheuiges  with  industry,  academia,  state  &  local  government. 

Over  the  course  of  a  year.  Crane  Division  is  visited  by  as  many  as  50,000 
people.  These  visitors  include:  students  (see  School  Partnership  Program 
brecJcdown  under  item  8);  local,  state,  and  federal  government;  civic 
groups;  aind  persons  doing  business  with  Crane  Division. 

Industry: 

Examples:  AT&T,  Brulin  Corporation,  MBMD,  Control  Data  Corporation, 
Cummings  Electric,  Delco,  Digital  Equipment  Corporation,  Defense 
Electronics,  Edison  Welding  Center. 

Academia : 

Exaitples:  Universities  of  Arkansas,  Illinois,  Indieuia  Maryland, 

Texas,  Iowa,  Louisville,  Vincennes  euid  Iowa  State. 
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(b) 


State  &  Local  Government:  Indiana  Lt.  Governor,  State 
Representatives,  Southern  Indiana  Mayors'  Roundtable,  Chambers  of 
Coomerces  for  the  cities  and  counties  in  the  vicinity.  Various 
Economic  Development  Committees 

Foreign  visitors 

(1)  For  the  past  several  years.  Crane  Division  has  hosted  one  or  two 
officers  of  the  Royal  Australian  Navy  annually  for  a  week  of  on-the- 
job  ordnance  training.  In  calendar  year  1994,  Crauie  personnel  will 
begin  training  members  of  the  Taiwanese  Navy. 

(2)  Data  exchange  agreement  on  pyrotechnics  with  France  and  the  UK 

(3)  Korean  Buying  Mission  Representatives 

(4)  NATO  Representatives 

(5)  MSA  Ltd.,  Britain 

(6)  Hawker  Energy  Products,  England 

(7)  Dowty  Batteries,  United  Kingdom 

(8)  Industry  representatives  from  Germany  and  Canada 

(c)  Foreign  visits  by  ladsoratory  personnel 

Crane  Division  personnel  have  visited  France,  Norway,  Germany,  UK,  China, 
Sweden ,  and  Canada . 

2.S.4.6  Grants  and  Cooperative  Agreements 

(a)  Donations  of  equipment  to  universities  (include  GFE  turned  over  to 
universities) 

Through  the  local  office  of  the  Defense  Reutilization  and  Marketing  Office, 
Crane  Division  has  donated  a  variety  of  equipment  and  materials  to  area 
schools.  The  Division  has  also  donated  considerable  aunount  of  equipment, 
primarily  for  chemistry  laboratories,  to  the  Bloomington,  Indiana  campus  of 
Indiana  University. 

(b)  Investments  in  university  facilities 

University  of  Arizona  and  Georgia  Tech  for  packaging  research 

(c)  Education  Partnerships 

Crauie  Division  School  Partnership  Program  includes : 

Science  auid  Engineering  Fair  25  schools  337  students 

School  Science  Fairs  2  schools  275  students 

Science  Fair  Workshop  13  schools  461  students 

Tutoring  Program  116  tutors  492  students 

Career  Days  3  schools  350  students 

Shadowing  5  schools  125  students 

Class  Presentations  20  schools  600  students 

Work  Area  Tours  45  schools  1,800  students 

Offering  undergraduate,  graduate,  MBA,  and  associate  degree  programs ; 
public  management  certificates,-  and  special  seminars  through  ten 
educational  institutes  in  the  Indiana -Kentucky  area. 

Offering  graduate  courses  in  engineering  through  the  National 
Technological  University  (NTU) .  This  is  a  consortium  of  approximately 
30  universities  that  deliver  their  courses  via  satellite  and  is  a 
state-of-the-art  operation  in  terms  of  distance  education. 

Crane  Division  participates  in  Cooperative  Education  Program  that  has 
approximately  200  student  trainees  from  an  estimated  50  universities, 
colleges  and  technical  schools. 
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(d)  URI  &  Centers  of  Excellence  (Title,  Value,  Partner,  MCYTL  category) 

At  the  Electronic  Manufacturing  Productivity  Facility  (EMPF)  (see  attached 
brochure) ,  12  coopanies  utilized  manufacturing  2uid  test  equipment  on  factory  floor. 
Ten  conpanies  contracted  for  electronic  assembly  cleaning  test  facilities  ($SOK 
typical  test  charge) . 

2. 5. 4. 7  Use  of  l<aboratory  Facilities 

(a)  Agreements  other  than  CRADAs  that  involve  company  use  of  DoD  facilities. 

Tamsco  uses  facilities  for  environmental  testing  of  electronic 
coo^onent  s ;  $ 1 OK 

Sandia  lAbs  use  facilities  to  test,  perform  failure  analysis,  rewor)^, 
and  modify  batteries  for  use  in  the  STARS  Program;  program  costs 
$100K. 

(b)  Industry  use  of  test  centers 

-  Linear  Accelerator  for  sdjout  1/3  wor)cyear  per  year 

•  Agreement  with  Moltech  to  use  facilities  at  no  cost  to  assembly  battery. 

-  Tested  (FAT)  NR-1  batteries  for  BST  ($20K) 

-  Battelle  Memorial  Institute- -battery  testing  for  multiple  aviation 
battery  system  applications;  $163K. 

-  Concorde  Battery  Corporation- -battery  testing;  $4K. 

-  Litton  and  Martin  have  used  conformance  test  facility  to  debug  SAFENET 
products ;  1  wor)cyear 

-  Testing  by  contractors  for  Air  Force  -  $4 OK 

2. 5. 4. 8  CRADAs 

(a)  Active  CRADAs 

Electronic  Manufacturing  Productivity  Facility  (EMPF) ,  mCRDA-NSWCCD- 
90-001.  Partners  are  Naval  Surface  Warfare  Center,  Crane  Division; 
Naval  Air  Warfare  Center,  Aircraft  Division  Indianapolis ;  and  Indiana 
University- Purdue  University  Indianapolis.  Together  they  provide  a 
transfer  of  manufacturing  technology,  increase  domestic  productivity, 
conduct  applied  research  projects  to  assist  manufacturers,  provide 
hands-on  training  to  students,  and  conduct  woricshops  and  seminars  that 
foster  exchange  of  electronics  manufacturing  information. 

Federal  Foaun  Technology,  NCRDA-NSWCCD-92-002,  partner  with  industry. 
Purpose  is  to  provide  holders  for  blasting  caps. 

Product  Data  Exchange  Using  STEP  (PDES) ,  Inc.,  NCRDA-NSWCCD-92-003 , 
partner  with  industry.  Purpose  is  for  technical  development  of 
product  engineering  definition  stauidards  in  digital  format. 

Microlithics  Corporation,  NCRDA-ONSWCCD-93-004 ,  partner  with  industry. 
Purpose  is  jointly  develop  a  method  to  address  component  obsolescence 
in  Navy  electronic  equipment.  The  effort  will  pursue  the  development 
of  imiversal  Stauidard  Electrcxiic  Modules. 

(b)  CRADAs  under  negotiation  number  2 

(c)  Lab  investment  (estimate) 

Information  unavailadsle  at  this  time. 

(d)  Income  producing 

Conpaunies  utilize  EMPF  facilities  and  the  typical  test  charge  is  $50K. 

There  is  the  possibility  the  other  CRADA's  will  be  income  producing  as  they 
become  more  fully  developed. 
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(e) 


(f) 


(g) 


2. 5. 4. 9 


(a) 


(b) 


(c) 


(d) 

(e) 


(f) 

(g) 


(h) 


(i) 


Criceria  for  deciding  if  income  is  desired 
Dependent  upon  purpose  of  CRADA  and  partnership 

Describe  non-monetary  contributions 

Electronic  Memufacturing  Productivity  Facility  (EMPF)  received  1S9  helpline 
calls  in  FY92  and  172  calls  in  FY93 .  These  calls  were  regarding  electronic 
manufacturing  process  issues  and  average  time  was  16  hours  per  call. 

Reason (s)  for  backlog,  if  any 

No  backlog  at  this  time. 

Intellectual  Property,  including  Patents,  Copyrights,  and  Trade  Secrets 
Patents 

The  Crane  Division  does  not  have  any  patents.  Crane  Division  personnel 
interested  in  obtaining  patents  are  referred  to  the  Naval  Sea  Systems 
Commcuid  Patent  Office  for  guidance. 

Patent  ;^plications: 

Non- Intrusive  Temperature  Measurement  Device  for  Surface  Mount  PC 
Boards 

Dual  Load  IRCM 
Tethered  Rectilinear  Flare 
SfiA  Igniter  for  Decoys 
Kinematic  IRCM 

Licenses: 

Mamual  Soldering  Performance  Monitoring  System  (MSPMS) 

-  - industry 

Royalty  income- -none 

CRADAs  that  provide  trade  secrets,  know-how,  copyright 
None 

Describe  backlog  in  patent  applications. 

Attorneys  supporting  DTT,  to  include  patent  attorneys. 

Donald  Sherfick,  Naval  Air  Warfare  Center 

Jim  Tura,  Naval  Air  Warfare  Center  Warminster 

Jim  Becktel,  Naval  Air  Warfare  Center  Warminster 

Pedro  DeJesus,  Naval  Surface  Warfare  Center,  Crane  Division 

Ike  Levy,  Indiana  University,  Indianapolis 

List  numbers,  locations,  and  cumulative  salaries  &  travel  budgets 

Nvimber  and  location  provided  edsove;  salaries  and  travel  budgets  \mknown. 

Describe  how  they  train  engineers  and  scientists  regarding  patent  and 
license  requirements  &  responsibilities 

Naval  Air  Warfare  Center  offers  technology  trauisfer  training  sessions 
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2.5.4.10  Tachnology  Ralnvcstaant 

(a)  Manhours  euid  rescmrces  pro'/ided  to  support  the  TRP  staff,  proposal  team 
format ion /proposal  devel^xnent,  and  source  selection  (Labs  &  ARPA) 

Currently  investigating  teaming  with  Mission  Research  Corporation  to 
develop  automated  design  tools  for  semiconductors.  This  will  involve 
appioximately  one  worlcyear  of  resources. 

Presently  involved  with  the  Mid-America  Electric  Vehicle  Consortium 
(members  are  (3M  Allison  Traxismission,  Delco-Remy,  Indiaxia  Power  & 
Light,  Public  Service  Indiana/Michigan  Power,  TVA,  Aerovi raiment, 

BTVI,  EMPF,  Electrotek  and  Crane  Division) .  Crane  Division  will  be 
provided  with  15  S-10  pickup  trucks  and  three  hybrid  electric  buses. 
Crane  will  provide  a  "proving  ground"  involving  military  buses  and 
pickup  trucks  performing  normal  base  level  functions.  Crane  has 
provided  ipproxioiately  40  hours  of  laUaor  to  the  Consortium  to  prepare 
a  proposal  to  ARPA  under  Research  Agreement  93-23  which  was  funded  by 
ARPA  on  30  June  1993. 

Presently  involved  in  a  Chrysler  Corporation  Consortium  (members  are 
Norvik,  Eldec  Corporation,  Acme  Electric  Corporation,  Battelle, 

Ovonics  Corporation,  Sparton  Corporation,  Reading  Alloys, 

International  Nickel  Corporation,  Wright -Patterson  Laboratories,  and 
Crane  Division) .  The  ARPA  TRP  areas  that  proposal  will  be  submitted 
for  Dual  Use  Technology  and  Advanced  Manufacturing  Processes.  Some  of 
the  proposal  which  Crane  Division  is  being  included  on  by  the 
consortium  are  as  follows: 

Develop  DoD  service -wide  applications  study  for  advanced  universal 
fast  charger  technology. 

Develop  Dod  service-wide  applications  study  for  USABC  mid-term 
performance  Nickel  Metal -Hydride  battery  technologies. 

Characterize  selected  military  batteries  to  the  Norvik  technologies 
control  methodology.  Crane  Division  will  perform  cou^arison  tests  of 
universal  airborne  charger  in  conjunction  with  sealed  lead-acid, 
sealed  nickel -cadmium,  and  vented  nickel -cadmium  aircraft  batteries  to 
determine  the  effects  on  service  life.  Crane  will  also  evaluate  the 
effect  of  the  Norvik  fast  charge  technology  on  cycle  life  of  Navy 
silver- zinc  battery  technology. 

Crane  Division  will  also  be  involved  with  the  development/test  of 
nickel  metal -hydride  battery  for  aircraft  starting  applications. 

120  hours  for  5  abstracts  and  proposals.  A  proposal  was  presented  to 
Raytheon  to  participate  as  a  team  member  in  the  event  ARPA  selects 
Raytheon  OSEM  TRP  for  awaurd.  Testing  of  military  and  commercial 
modules  would  be  provided. 

(b)  Number  of  proposals  received  in  each  Deployment  Activity,  Technology  Focus 
Area  md  Education  Activity.  Relate  Technology  Focus  Areas  to  MCTL 
tauco:;r.iiy  (ARPA) 

Six  proposals  in  preparation  for  FY93  in  the  areas  of  Electronic 
Manufacturing  Process  R&D  and  Electronics  Manufacturing  Training  & 
Education.  3,500  hours  minimum  developing  proposals.  DoD  Key 
Technology  Areas:  Electronic  Devices  ar:d  Materials  and  processes. 

Participating  in  an  ARPA  project  with  Moltech  lead  consortium  to 
develop  rechargeable  lithivun  battery. 
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2.5.4.11  Intttractions  with  non'DoO  Organizations 

(a)  Example  of  other  Government  Agencies: 

New  York  Transit  Authority* -provide  information  on  sealing  materials 
used  on  nickel -cadmium  battery  cases 

NASA  Goddaird  Space  Center,  NASA  Lewis  Research  Center,  NASA  Marshal 

Space  Center,  and  NASA  Jet  Propulsion  Laboratory- -perform  test 

SANDIA  National  Laboratories- -evaluate  test  data 

The  Aerospace  Corporation- -receive  guidance  and  test  direction  in 

support  of  DoD  tests 

National  Security  Agency 

(b)  State  &  local  government 

Support  Indiana  Business  Modernization  &  Technology  Corporation 
Member  of  Indiana  Economic  Development  Council,  Southern  Indiana 
Devel^xnent  Commission,  Southwestern  Indiana  Development  Council,  auid 
various  local  city  and  county  economic  development  committees 
Member  of  Indiana  Chamber  of  Commerce  and  local  city  and  county 
chambers  of  commerce 

(c)  Industry  examples: 

(1)  Battery  manufacturers  that  include  Eagle  Picher  Industries,  Yardney 
Technical  Products,  Johnson  Controls,  Hughes  Aircraft,  and  Gates 
Aerospace  Batteries- -procure  test  samples,  test  and  evaluate  cells. 

(2)  Acme  Electric  Corporation- -development  of  fibrous  nickel -cadmium 
battery  technology  and  regulated  power  converters 

(3)  Aerospace  Energy  Products- -development  of  lithium  batteries 

(4)  Bell  Helicopter  Textron,  Inc.,  Boeing  Helicopters,  McDonnell  Douglas 
Helicopter,  Sikorsky  Aircraift  Company- -integration  and  production 
support  of  helicopter  battery  systems 

(5)  Cooputing  Devices,  Inc.,  Smiths  Industries- -integration  and  production 
support  for  avionics  battery  systems 

(6)  Concorde  Battery  Corporation,  Hawker  Energy  Products,  Teledyne  Battery 
Corporation- -development,  production  and  in-service  engineering  of 
various  sealed  lead- acid  batteries 

(7)  GEC  Ltd. - -integration  and  production  support  for  CATSEYE  battery 
systems 

(8)  Dowty  Battery  Corporation- -development ,  production  aind  in-service 
engineering  of  various  primary  and  secondary  lithiuun  batteries 

(d)  Academia  examples: 

Creuie  Division  is  a  co-sponsor  of  the  Electronic  Manufacturing 
Productivity  Facility  (EMPF)  with  the  Aircraft  Division  of  the  Naval 
Air  Warfare  Center  at  Indianapolis  and  Indiana  University- Purdue 
University  at  Indicuiapolis  (lUPUI)  .  The  EMPF,  which  is  located  in 
downtown  Indianapolis,  was  established  to  disseminate  electronics 
manufacturing  technology  developed  by  Navy  activities  to  the  academia 
and  private  industry. 

Johns  Hopkins  University,  ipplied  Physics  Laboratory 
Sub -contractors  through  Mission  Research  Corporation  with  Auburn 
University  for  investigation  of  reliability  of  cryogenic  electronics, 
University  of  Arizona  for  DMOS  Gate  rupture  and  the  Future  of  IC 
development,  and  with  Vanderbilt  University  for  semiconductor 
modeling . 

A  professor  at  Rutgers  University  calls  on  several  occasions  to  obtain 
battery  information  and  copies  of  the  battery  P- document  to  be  used  in 
his  classes  he  teaches  on  batteries. 

University  of  Arizona- -funding  for  technical  work  auid  member  of  Boaurd 
of  Advisors 

University  of  Maryland- -member  of  CALCE  consortium  for  advanced 
electronic  packaging  and  reliaibility  procedures 
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Georgia  Tech- -funding  reliability  work  in  advanced  electronic 
packaging 

See  comments  under  paragraph  2.5.4.7(c)  regarding  participation  of 
Crane  Division  in  educational  programs 

2.5.4.12  Efforts  carried  out  under  legal  authorities  other  than  the  Stevenson- 

wydler  Technology  Innovation  Act  of  1990,  as  amended 

None  at  this  time. 

2.5.4.13  Flans  for  I]iq}roving  Domestic  Technology  Transfer 

(a)  Laboratory  Technical  Eiqjertise- -increase  technological  areas  and  expand  the 
ones  currently  involved  in  through  more  active  involvement  with  ARPA, 
private  industry  auid  other  govenment  activities . 

(b)  ORTA  and  DTT  Focal  Points- -Better  define  the  responsibilities  of  the  point 
of  contact  in  these  areas. 

(c)  Publications- -Give  special  recognition  to  the  Crane  Division  authors  who 
have  articles  published. 

(d)  Conferences  &  Syn^osia- -Increase  participation  in  conferences  euid  the 
number  of  conferences  the  Crane  Division  host. 

(e)  Exchange  Programs -- Work  closely  with  industry,  academia  euid  government 
representatives  to  make  them  aware  of  the  Crane  Division's  various 
technologies  and  the  benefits  to  everyone  concerned  in  exchamging 
information . 

(f)  Contracts- -Increase  consideration  of  the  potential  to  commercialize 
technology  when  contracting. 

(g)  Grants  and  Cooperative  Agreements -- Improve  the  contacts  with  universities. 

(h)  Use  of  laboratory  facilities- -Consider  the  options  of  using  Crane  Division 
facilities  in  CRADA' s  and  ARPA  involvements . 

(i)  CRADAs- -Actively  pursue  more  involvement  in  establishing  CRADAs. 

(j)  Intellectual  Property- -Give  special  recognition  to  Crane  Division  personnel 
inventors . 

(k)  Technology  Reinvestment- -Maintain  conpatibility  with  commercial  process  to 
majcimum  extent  possible .  Expand  commercial  and  multiple  use  applications 
during  the  development  cycle. 

(l)  Interactions  with  non-DoD  orgeuaizations- -Increase  efforts  to  beccxne 
involved  with  private  industry,  academia  auid  other  government 
organizations . 

(m)  Efforts  carried  out  under  legal  authorities  other  thaui  the  Stevenson-Wydler 
Technology  Innovation  Act  of  1990- -Become  more  knowledgeaible  of  what  is 
available  in  these  areas. 


2.5.5 


OVKXVISW,  DATA.  AND  PLANS:  DABLG&EN  DIVISION 


2 . 5 . 5 . 1  Ovarvlaw 


NAVAL  SXntFACB  MARFARS  CENTER  DAHL(31BN  DIVISION 
Coda  D4T 

10901  Naw  Haa^shira  Avanua 
Sllvar  Spring,  MD  20903-5640 


Contact:  Mr.  Ramsey  D.  Johnson: 

PAX: 

Dahlgren,  VA  site: 

FAX: 


(301)394-1505 

.301)394-4332 

(703)663-8151 

(703)663-8975 


STHOPSIS:  NSWCDD  conducts  a  broad  range  o£  R&D  activities  involving  electronic 
warfare,  coastal  zone  warfare,  search  and  trac]c,  guidance  and  control,  missile  and 
weapon  dynamics,  energetic  materials,  electromagnetic  and  nuclear  effects,  magnetic 
and  CBW  countermeasures,  imderwater  acoustics,  artificial  intelligence,  and  systems 
simulation,  engineering  and  analysis.  NSWCDD' s  mission  is  to  provide  research,  test 
and  evaluation,  engineering  and  fleet  support  for:  surface  ship  comjbat  systems; 
surface  warfare;  ordnance;  strategic  systems;  mines;  mines  countermeasures ; 
asqphibious  warfare  systems;  and  special  warfare  systems. 


EXPERTISE:  NSWCDD  esqpertise  supporting  the  many  technologies  associated  with  this 
mission- related  wor)c  eind  having  commercialization  potential  includes: 


non-metallic  materials  (plastics,  elastomers,  ceramics,  composites, 
carbon,  gr2iphite,  and  potting  and  encapsulation  coeqpoixnds) 

-  metallic  materials  (metal  matrix  coo^osites,  alloy  development,  metal 
applications  aind  processing)  . 

non-destructive  evaluation  (ultrasonic,  eddy  current,  radiograiphy, 
time  delay  spectroscopy,  sxirface  evaluation) 

electrochemistry  (battery  research,  environmentally  acceptable 
disposal  technologies) 

simulation  and  modeling  (computational  fluid  dynamics,  materials 
failure  studies,  sensor  fusion,  virtxial  reality,  coeputer  aided 
systems  engineering,  dynamic  and  hydrodynamic  modeling  of  underwater 
vehicle  systems) 

non-medical  biotechnology  (biocorrosion,  biofouling,  biodegradation  of 
heavy  hydrocarbons  and  explosives) 

information  sciences  (molecular  conputing,  computational  statistics 
for  image  segmentation  and  pattern  recognition,  artificial 
intelligence,  chaos  control /nonlinear  dynamics,  artificial  neural 
networ)ts) 

devices  (photonic  components,  fiber  qptic  devices,  electrcroagnetic 
sensors,  chemical /biological  sensors,  signal  processing  components) 
sensors  (high  resolution  sensors,  magnetometers/gradiometers,  electro¬ 
optics  and  associated  signal  and  image  processing) 

FACILITIES:  NSWCDD  actively  encourages  private  peu:fies  to  use  its  specialized 
facilities  and  associated  services  that  include: 


Hydroballistics  Facility:  accommodates  testing  of  large-scale  water 
entry  devices,  including  3 - dimensional  trajectories,  velocity,  and 
acceleration  and  pressure  data  from  onboard  instrumentation. 

Hypersonic  Wind  Tunnel :  aerodynamic  simulation  emd  instrumentation 
capabilities  for  Mach  Numbers  of  8  to  18 . 

Hydrospace  Facility:  engineering  evaluations  of  swimmer/dive 
equii»ient,  deep-sea  and  saturation  diving  subsystems,  eind  related  life 
support  equipment. 

Metallic  Prototype  and  Analysis  Facility:  metallic,  metal  matrix, 
superconducting  materials  and  f2d9rication  capadsility,  plus  analytical 
tools  for  the  fabrication  process. 
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Navy  Ejqjerimental  Diving  Unit  Ocean  Simulation  Facility:  research 
facility  for  developing,  testing,  and  certifying  manned  diving  and 
working  systems,  including  swimner  propulsion  devices. 

Nondestructive  Evaluation  Facility:  capabilities  for  research, 
investigation  and  analysis  of  materials  and  structural  integrity 
issues . 

Nonmetallic  Materials  Research  Facility:  prototyping  and  R&D  facility 
for  ceramics,  plastics,  organic  composites,  and  elastomers. 

Surface  Evaluation  Facility:  development  of  new  materials  and 
devices;  research  on  fundeunental  properties  of  solid  surfaces ; 
euialytical  services  for  troubleshooting  materials  problems. 

Thermal  Analysis  Facility:  measurement  and  analysis  of  changes  in 
physical  or  chemical  properties  of  materials  resulting  from 
temperature  changes. 

Nonsuignetic  Test  Facility:  magnetically  deem  test  area  that  includes 
a  nonmagnetic  motion  testing  facility;  a  large  Fanislau  coil  capable 
of  producing  controlled  field  environments  in  a  test  pool . 

2. 5. 5. 2  Offices  of  Research  and  Technology  J^plication  (ORTAs)  and  DTT  Focal  Points 

(a)  Staffing  and  budget:  2.0  WY;  $160K 

(b)  Publicity /publications  &  outreach 

Science  &  Technology  Transitions  (NAVSWC  MP  90-332) 

TT  Summary  Report  (prepared  euinually  by  FY) 

"Catalog  of  Available  Technologies"  -  summary  descriptions  of 
technology  Application  Assessments  released  by  NSWCDD. 

Technology  application  Assessments  -  descriptions  of  in-house  R&D 
having  potential  commercial  applications;  provided  to  NTIS  euid  NTTC. 
CRADA  Guidebook  published  to  promote  and  assist  CRADA  preparation. 
Articles  in  "Navy  DTT  Fact  Sheet." 

"Technology  Resources:  Facilities  -  Services  -  Eaqpertise"  -  resources 
available  to  non-Govemment  users. 

"Materials  Degradation  Research"  •  brochure  on  environmental 
degradation  emd  corrosion  R&D. 

Outreach . 

NSWCDD  participates  in  various  Government -Industry  TT  exchanges  emd 
conferences  (FLC  and  NASA  sponsorship) ,  trade-shows  such  as  AFCEA,  and 
NSWC  "Eaurth  Day"  at  Indian  Head,  MD.  Participation  includes  technical 
presentations  and  display  booth/hauidouts . 

Technical  articles  in  "Navy  DTT  Fact  Sheet . " 

Hosts  specialized  technical  seminars  for  industry,  such  as 
con^osite  materials  workshop. 

Commerce  Business  Daily  annoiincements  for  CRADA  partners. 

17  entries  in  NTTC/NTIS  "Directory  of  Federal  Laboratory  and 
Technology  Resources  (1993-1994  edition) . 

Listing  in  FLC  Laboratory  Directory. 

Listing  in  "Industry  Guide  to  Federal  Laboratories  in  the  Mid- 
Atlantic  Region" .' 

17  entries  in  FLC  Facilities  Directory. 

Listed  in  Suburbcui  Maryland  Technology  Council  and  Montgomery 
County  High  Technology  Council  technology  transfer  guide,  "Frcm 
Laboratory  to  Marketplace."  (a  Technology  Treuisfer  ^ide) 

NSWCDD  participates  in  the  "Science  and  Engineering  Apprentice" 
eind  the  "Bay  Partners  in  Education"  programs.  These  provide 
experience  and  exposure  to  the  scientific  workplace  for  high 
school  students  via  paid  apprenticeships  during  summer  months. 
FY92=78  students;  FY93=62  students. 

Division  outreach  includes  support  of  nearby  high  schools  with 
mentors  and  judges  for  science  fairs.  Division  staff  members  also 
serve  as  volvuiteer  math  €uid  science  tutors  in  local  elementary, 
middle,  and  high  schools. 


110 


2.5. 

(a) 


(b) 

(c) 


2.5. 

(a) 

(b) 


5.3  Publications 

Scientific,  Technical,  &  Professional  Journals:  162 
Examples : 

Journal  of  Group  Theory  in  Physics 

Molecular  Electronics  and  Biological  Coaputing  Newsletter 
IEEE  Transactions  on  Electrical  Insulation 
IEEE  Transactions  on  Automatic  Control 

Proceedings  of  the  Allerton  Conference  on  Comnunication,  Control, 
and  Confuting 

Proceedings  of  the  International  Society  of  Photo -Optical 
Instrumentation  Engineers 

8th  Software  Maintenance  emd  Re-engineering  Conference 
Proceedings  of  the  Synposium  on  Artificial  Intelligence  (AI) 

i^lications  for  Acquisition,  Logistics  and  Personnel  Mamagement 

j^proximate  Niimber  of  Pxibli  cat  ions:  675 

Representative  Publications  Title  (representative  but  not  all-inclusive) : 

"Fourier  Transform  Infrared  and  Resonance  i4>paratus  for  QC  of  Sound  and 
Vibration  Dancing  Materials: 

"A  Fully  Self-Consistent  Nonlinear  Theory  of  Current  Modulation  in 
Relativistic  Klystron  Anplifier” 

"Modified  Wavelets  That  Accommodate  Causality" 

"Plasma  Wakefield  Effects  on  High  Current  Relativistic  Electron  Beam 
Propagation  in  the  Ion  Focus  Regime" 

"In^lementing  the  Minimum-Misclassif ication-Error  Energy  Function  for 
Target  Recognition" 

"Continuum  Neural  Network  Based  on  Aggregate  Field  of  Local  Nonlinear 
Coupling" 

"Speedup  Performamces  on  MIMD  Machines" 

"Directional  Energy  Detector  Sonobuoy" 

5.4  Conferences  &  Symposia 
Conferences  -  Hosted:  8 

Conferences /Synposia  -  Participant  (one  or  more  presentations  each  event) 
271 


-  less  than  100  attendees:  43 

-  100  to  500  attendees:  166 

-  greater  than  500  attendees:  62 

Exanples: 

Artificial  Neural  Networks  in  Engineering 
St.  Louis,  MO;  Attendees:  100-500 

1993  Software  Engineering  Standards 
Brighton,  England;  Attendees:  100-500 

National  Conference  on  High  Power  Microwave  Technology 
Attendees :  >500 
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1992  Synposiun  on  Gallium  Arsenide  and  Related  Compounds 
Attendees:  100-500 

Society  of  Photo-Optical  Instrumentation  Engineers  Conference 
Boston,  MA;  Orlando,  FL;  San  Jose,  CA;  Attendees:  >50 

4th  International  Conference  on  Parallel  &  Distributed  Cooputing  and 
Systems 

Washington,  DC;  Attendees:  100-500 

Society  for  Photonics  and  Instrviment  Engineers  (SPIE)  Conference 
Orlando,  FL;  Attendees:  >500 

Acoustical  Society  of  America 
Houston,  TX;  Attendees:  100-500 

Applied  Superconductivity  Conference 
Chicago,  XL;  Attendees:  100-500 

2. 5. 5. 5  Exchange  Programs  &  Visits  (industry,  academia,  state  fc  local  government, 
foreign) 

<a)  Exchanges  (domestic) 

-  Cooperative  Education  Progreun 

FY92.-  107  students/32-t-  colleges 

FY93 :  87  students/ 24+  colleges 

-  Jiuaior  Fellowship  Progreun 

FY92 :  2  students/2  colleges 

FY93 :  1  student /I  college 

-  Stay- In-School  Program 

FY92 :  11  students 

FY93 :  9  students 

-  Federal  Aviation  Administration  as  part  of  Department  of 

Commerce  Fellowship  Program:  1991-1992;  Extended  FAA 
assignment  until  Jan  93 

-  University/NSWCDD  Exchanges 

Old  Dominion  University 
University  of  Virginia 
Mississippi  State 

Virginia  Polytechnic  Institute  and  State  University 

University  of  Maryland 

U.S.  Naval  Academy 

North  Carolina  State  University 

-  Numerous  other  industrial  and  academic  excheuiges. 

(b)  Foreign  Exchanges/Visitors 

-  Covintries/Organizations:  12 

Exanples:  University  of  St.  Andrews,  U.K. 

University  of  Strathclyde,  Glasgow 

Canada 

Fr2uice 

Australia 

Sweden 
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-  Exchanges  (exanples) : 

Hosted  meetings  (2  in  FYSB)  involved  with  International  Defense 
Exchange  Agreements.  One  with  the  UK  smd  the  other  with 
France . 

Software  Kinetics  Ltd,  Dartmouth,  Nova  Scotia  (Canadian  Navy 
contractor) . 

Israeli  Visitors  to  NSWC  to  discuss  CB.  visit  under  DEA  UK  and  CA 
Visitors  to  NSWC  for  International  Task  Force  18  on 
Characterization  of  Biological  Aerosol  Clouds 
Visit  by  Dr.  Graham  Pearson,  Director  General,  Chemical  and 
Biological  Defence  Estzdslishment,  UK,  Oct  199 
Visit  by  Representative  of  the  Defense  Research  Establishment, 
Suffield,  Cainada,  June  1993 

-  Foreign  Visitors  to  NSWCDD:  Approximately  300 

(c)  Foreign  Visits  by  NSWCDD  (200+) 

Japan 
Germany 
U.K.  (9) 

Australia 
Sweden 
France  (2) 

Canada 

Belgium 

2. 5. 5. 6  Grants  and  Cooperative  Agreements 

(a)  Education  Partnerships:  14 

Exanples: 

Agreement  with  the  Florida  Agricultural  wd  Mecluuiical  University 
(FAHU)  cuid  the  Florida  State  University  (FSU)  concerning  the  Joint 
Institute  for  Graduate  Engineering  Education  and  Research. 

Conputer  Science  resources  Consortium  with  the  Computer  Science 
Department  at  Virginia  Polytechnic  Institute  and  State  University 
(VPI&SU)  to  strengthen  and  create  interactions  among  VPI&SU 
professors,  the  government,  emd  the  industrial  technical  community. 
Systems  Research  Center  -  joint  effort  with  VPItSU  and  the  Naval  Sea 
Systems  Command  enqphasizing  R&D  in  computer  science  and  computing 
technology. 

University  of  South  Florida  (medical  image  processing) . 

George  Mason  University  (computation  statistics) . 

Dartmouth  University  (acoustic  signal  processing) . 

(b)  Education  Grants:  $30K  in  student  tuitions  are  to  be  paid  under  present 
delivery  orders. 

2. 5. 5. 7  Use  of  Laboratory  facilities 

(a)  NSWCDD  is  in  the  process  of  signing  a  Memoremdum  of  Understanding  with  the 
Southern  Maryland  Regional  Technology  Council  (SMARTCO)  to  use  NSWCDD 
facilities  to  solve  private  industry  problems. 

(b)  Industries  have  used  NSWCDD  test  facilities  to  evaluate  a  Boeing  747  auid  a 
McDonald-Douglas  MD-11  commercial  airplcuie  for  electromagnetic 
interference.  ($120,000  -  24  man  days) . 
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(c)  A  portion  of  NSWCDD's  technical  efforts  involves  cooperation  with  private 

industry  for  test  and  evaluation  purposes.  Industry  will  find  a  solution 
for  a  problem  and  then  test  it  in  NSWCDD  facilities  to  verify  its 
effectiveness.  NSWCQO  also  helps  industry  to  design  systems  before  the 
evaluate  state.  ($300, 000-$400, 000  a  year) 

(d)  Old  Dominion  University  -  laser  labs  and  semiconductor  processing;  50K,  € 
man  months. 

(e)  Quantum  Diagnostics- -testing  of  high-power  Pulsatron  Switch  -  30K. 

(f)  Haunry  Diamond  Laboratories 

(g)  George  Mason  University 

(h)  Exchange  program  participants  at  MIST  conducted  esqperiments  in  NSWCDD  laser 
facility  measuring  the  diffraction  efficiency  of  photorefractive  thin  films 
-  June  1993. 

(i)  Environmental  Test  Facilities  utilized  by  industry  companies  at  a  combined 
level  of  $75K  (Fy92  and  FY93) . 

(j)  Raytheon  Corporation  use  of  NSWCDD  Fort  Lauderdale  test  facilities  and 
personnel  to  make  acoustic  stability  measurements  -  $450K. 

(k)  Letter  of  agreement  for  equipment /facilities  sharing  between  Materials 
Research  Facilities  in  the  Greater  Washington,  DC  area  (Naval  Research 
Laboratory,  NSWC  Dahlgren  Division,  National  Institute  of  Science  and 
Technology,  U.S.  Naval  Academy,  NSWC  Caurderock  Division) . 

2.5.S.8  CRADAS 

(a)  Active  CRADAs  (By  titles,  MCTL  categories,  &  partnering) 

Software  Development  Related  to  Supersonic  Airflow  (MCTL  category 
9.5.4;  industry  partner) 

Software  Development  for  Enhanced  Command  &  Control  (MCTL  category 
5.4;  industry  partner) 

Titanium  Piping  Systems  (MCTL  category  1.1.1;  industry  partner) 
Semiconductors:  Material  Processing  and  Electronic  Properties 
(MCTL  category  6.2;  academia  partiner) 

(b)  CRADAs  under  negotiation  (number) :  2 

(c)  Lab  investment  (estimate) :  $10K 

(d)  Income  producing:  First  agreement  of  paragraph  (9) (a)s  $18K 

(e)  Criteria  for  deciding  if  income  is  desired: 

Ftinction  of  benefits  derived  by  respective  participants,  licensing 
arrauigements,  and  commercial  potential  of  products/services  based  on  am 
agreement . 

(f)  Describe  non-monetary  contributions  (exaii;>les  include  personnel, 
services,  facilities,  and  equipment) : 

(1)  NSWCDD:  FY93  =  $10K,  personnel 

(2)  Non -government:  FY92  s  $27K,  personnel 

Fy93  X  $77K,  personnel 

(g)  Reason (s)  for  backlog,  if  any:  None 
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2. 5. 5. 9  Intellectual  Property  (including  patents,  copyrights,  and  trade 

secrets) 

(a)  Patents:  FY92  -  38  FY93  -  35 

It  is  in^orteuic  to  note  that  patents  issued  generally  reflect  patent 
applications  filed  before  PY  92  and  may  include  patents  that  were  filed 
as  much  as  a  decade  ago  but  %irhich  were  londer  a  secrecy  order  and  did  not 
issue. until  declassified  during  the  period  under  study.  It  is  also 
important  to  note  that  NSWCDD  has  many  additional  patents  availadsle  for 
licensing  that  issued  before  FY92,  but  have  not  expired.  A  utility 
patent  has  a  17 -year  lifespan,  and  may  be  licensed  and  transferred  any 
time  during  its  life  providing  the  maintenance  fees  have  been  paid. 

(b)  Patent  i^pplications  :  FY92  -  55  FY93  -  65 

(c)  Licenses  (numbers  and  titles  -  signed  in  FY92  and  FY93) : 

"Real  Time  Cardiac  Arrhythmia  Stabilizing  System” ; 

MCTL  category:  none  (medical  application) 

(d)  Royalty  Income:  FY92  =  $SK;  FY93  =  $5K 

(e)  CRADAs  (having  trade  secrets,  know-how,  copyrights) :  none 

(f)  Describe  backlog  in  patent  applications  (what  it  is  it  and  why  does  it 
exist?) : 

The  NSWCDD  patent  backlog  is  first  controlled  by  a  selective 
interface  with  our  technical  codes  and  individual  inventors  at 
initial  contact.  If  the  invention  in  question  clearly  lacks 
patentability  or  Navy  interest,  the  inventor  generally  does  not  go 
through  the  lengthy  and  time-consuming  process  of  providing  an 
invention  disclosure.  Of  the  invention  disclosures  submitted, 

NSWC  Dadilgren  office  has  a  backlog  of  approximately  six  months,  or 
about  12  disclosures  covering  all  art  fields  at  our  Dahlgren  site, 
auid  cd>out  two  years  or  40  disclosures  in  the  electrical /mechanical 
arts,  and  two  years  or  30  disclosures  in  the  chemical  arts  at  our 
White  Oak  facility.  The  two  facilities  have  recently  been 
consolidated  emd  new  disclosures  are  now  assigned  to  the 
individual  attorney  based  on  field  of  art  rather  than  geography. 

The  backlog  exists  because  of  a  lack  of  resources.  The  Dahlgren 
Division  patent  office  is  the  most  productive  patent  group  in  the 
Navy,  when  balanced  against  resources  availedile.  NSWCDD  will  file 
sixty-plus  patents  in  FY  93  with  only  three  attorneys  and  $65,000 
of  contracting  money.  This  is  considerably  less  than  the  other 
Navy  patent  offices.  It  is  is^ortant  to  note  that  NSWCDD  patents 
filed  and  eventually  issued  appear  truncated  by  the  resource 
limit.  With  a  well -funded  program  and  a  command  emphasis,  the 
Dahlgren  Division  has  the  potential  to  file  well  over  one  hundred 
patent  applications  each  year. 

At  the  NSWCDD  Coastal  Systems  Station,  the  attorney  docket  for 
patent  applications  has  a  listing  of  24  files.  NAVSEASYSCOM  has 
11  of  these  files  and  are  in  the  process  of  preparing  patent 
applications  for  them.  The  other  13  files  are  being  held  pending 
further  instructions.  The  reason  for  this  backlog  is  that  the  CSS 
patent  attorney  position  has  been  vacant  since  June  1991 . 

(g)  Attorneys  Supporting  DTT:  The  three  patent  attorneys  at  NSWCDD  do  not 
have  auiy  specific  budget  allotted  to  DTT  or  Travel  for  DTT.  The 
combined  accelerated  budget  coitprises  $254,362  for  salaries  of  the  three 
patent  attorneys,  two  at  White  Oak  auid  one  at  Dadxlgren.  Our  C7  Division 
has  $4,200  in  the  FY93  budget  for  travel  for  seven  attorneys  and  five 
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support  staff .  All  patent  three  attorneys  train  individual  or  small 
groups  of  NSWCDD  scientists  and  engineers  when  asked.  No  formal 
training  or  regularly  scheduled  training  exists  as  the  patent  office 
resources  preclude.  Any  additional  drain  on  the  patent  attorney's  time 
relates  directly  to  a  decrease  in  patent  applications  filed.  The 
attorneys  do  pre -negotiation  services  with  industry  emd  respond  to 
interrogations  from  our  technical  codes  on  patent  licensing,  CRADAs,  and 
technology  transfer.  We  also  provide  a  legal  review  of  all  agreements, 
CRADAs,  etc.  during  the  drafting  stage. 

2.5.5.10  Technology  Reinvestment  Project  Efforts 

(a)  Approximately  5200  hours  provided  to  support  the  following  TRP  efforts; 

NSWCDD  currently  has  a  joint  proposal  with  the  Center  for 
Engineering  emd  Medical  Image  Analysis  at  the  University  of  South 
Florida  and  E- Systems.  This  proposal  is  the  area  of  Health  Care 
Technology /Trauma  Care. 

NSWCDD  has  a  Memorandum  of  Understanding  between  NSWCDD  emd 
CEMIA/USF.  This  MOU  serves  as  a  first  step  in  future 
collaborations  between  the  two  sites. 

The  Biomedical  Engineering  Department  of  the  University  of 
Virginia  and  NSWCDD  have  submitted  a  proposal  to  NIH  on  the  use  of 
MRI  to  assess  arteriosclerosis  deposition. 

NSWCDD  has  written  a  white  paper  to  NCI /NASA  in  support  of  a  new 
federal  research  initiative  in  digital  mammography.  CXit  of  40 
labs  that  submitted  white  papers,  this  proposal  along  with  15 
others  were  identified  as  possessing  technologies  of  use  in  the 
digital  mammography  area. 

Kaiser  Permauiente,  Cray  Research,  CEMIA/USF,  Johns  Hopkins 
University,  and  NSWCDD  have  formed  a  team  to  respond  to  the 
upcoming  call  for  proposals  from  the  U.S.  Army.  The  focus  of  this 
call  is  inproved  mammographic  screening. 

(b)  Approximately  200  man  hours  provided  towards  proposal  team  formation  auid 
proposal  development.  Proposal  effort  has  resulted  in  firm  commitment 
of  funding  from  Harbor  Branch  Oceanographic  Institution  (non  profit, 
educational) ,  Florida  Power  and  Light  (utilities  company) ,  United 
Technologies  (defence  contractor) ,  auid  Palm  Beach  County  Business 
Development  Board.  Project  is  to  extract  electric  energy  from  Gulf 
Stream  using  facilities  euid  technologies  of  above  team  members  and  NSWC, 
Fort  Lauderdale. 

(c)  Approximately  500  meua-hours  on  support  to  develop  EMV  test  technology 
for  commercial  aircraft. 

(d)  J^proximately  80  manhours  to  develop  a  proposal  with  West  Virginia 
Institute  of  Technology  to  submit  to  Congress.  This  involved  the  use  of 
DoD  technology  in  West  Virginia  industries . 

(e)  Senior  technical  personnel  (3)  are  cooperating  with  ARPA  for  Battery 
Technology  evaluation. 

(f)  2  proposals  being  submitted  in  Metal  Matrix  Composites 

(g)  1  proposal  being  submitted  in  cereunic  applications  to  the  Advanced 
Diesel  Engine  Progr^un 
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2.5.5.11  Interactions  with  non-OoD  organixaticms 

(a)  Other  Govemnent  Agencies  (representative  sampling) 

U.j.  Department  of  Agriculture  (USDA) ;  Investigating  possibility 
of  designing  am  autonomous  pattern  recognition  system  for  real 
time  detection  of  agricultural  products  in  luggage,  and/or 
parcels . 

Department  of  Energy 

-  Autonomous  Vehicle 

-  Hazardous  waste  euid  cleanup  technology 

FBI  -  Image  Processing  for  potential  fingerprint  auialysis 
application 

NASA  Goddard  Flight  Center  -  TransportaQjle  Applications 
Environment  (TAE+)  technical  support  office 

National  Institute  for  Standards  and  Technology  -  fiber  optic 
measurement  issues 

Environmental  Protection  Agency  (EPA)  interagency  agreement  for 
cooperative  effort  on  corona  destruction  of  chemical  agents,  1992. 

Office  of  National  Drug  Control  and  Policy  (ONDCP) 

NASA  meeting  on  TASD  radar  cloud  applications 

Participated  in  tests  on  a  decommissioned  Boeing  707  aircraft  at 
AMARC,  Davis  tlonthan  AFB  in  Tucson,  Arizona,  to  determine  the 
reverberation  characteristics  of  large  airframes. 

Worked  with  the  Environmental  Protection  Agency  (EPA)  to  find 
hazardous  waste  and  unspent  ordnance  safely. 

Offered  technical  assistance  to  the  Federal  Emergency  Management 
Agency  (FEMA)  to  install  electromagnetic  pulse  protection  in 
private,  state,  and  local  government  radio  stations. 

Interaction/involvement  with  non-DOD  organization  such  as  DOT, 

NASA,  FAA,  and  DOE;  industry;  and  academia  regarding  the  Shock  and 
Vibration  Information  Analysis  Center  which  facilitates  technical 
information  exchange  as  related  to  shock  and  vibration  related 
data.  This  interaction  is  in  the  form  of  telephone  calls, 
meetings,  euid  synposia. 

(b)  State  euid  local  governments 

The  NSWCDD  Coastal  Systems  Station  is  a  participant  in  the  Gulf 
Coast  Alliance  for  Technology  Tremsfer  (GCATT)  with  16  other 
orgemizations  including  Army,  Navy,  Air  Force,  and  college  and 
universities .  The  purpose  of  this  alliance  is  to  aid  in 
technology  transfer  activities  to  state  and  local  governments,  auad 
private  enterprise.  Discussions  with  state  and  local  governments 
regaurding  reparation  of  Environmental  Inpact  Statements  for  RDT&E 
test  purposes .  This  interaction  is  in  the  form  of  telephone  calls 
and  meetings. 

Montgomery  County/ Suburban  Maryland  High  Technology  Council  - 
NSWCDD  in  regional  directory  for  access  by  area  high  technology 
conpauiies. 
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(c)  Industry 


Electronics  Industry  Association/Telecomraunications  Industry 

Association  -  fiber  optic  standards  issues 

Committee  2.0  -  Optical  Communication  Systems 
Committee  6.0  -  Fiber  Optics 

EPRI  Electric  Power  Research  Institute  -  consultations 

Tennessee  Valley  Authority  •  cooperative  development 

Research  Triangle  N.C.  -  cooperative  testing 

Air  Products  Inc.  -  cooperative  development 

Advanced  Systems  Technologies  -  to  develop  a  passive  sonar  demo 
using  START/ES  for  OUT  Mid-year  Review. 

Engineering  Research  Associates  of  Vienna  VA,  to  determine 
usefulness  of  technology  for  ASOCS  project. 

David  Samoff  Research  Center  -  Topic:  VR  Head  Mounted  Display 
technology 

(d)  Academia  (representative  sanpling) 

NSWCDD  Coastal  Systems  Station  has  an  indefinite  qiiantities 
contract  with  Florida  A&M  University  2md  Florida  State  University. 
This  contract  provides  a  means  for  the  government  to  buy  technical 
services  in  the  form  of  R&D  and  allows  the  universities  to  access 
the  expertise  and  equipments  of  NSWCDD  personnel  and  facilities. 

Wake  Forest  University  invited  to  lecture  on  the  subject  of 
artificial  intelligence,  neural  networks,  and  establish  dialogue 
with  the  research  faculty. 

University  of  South  Florida,-  Memorandum  of  understanding  and 
currently  pursuing  joint  work  in  medical  image  processing  auid 
general  TRP. 

University  of  Virginia;  Joint  NIH  proposal  in  the  area  of  medical 
iznage  processing. 

George  Mason  University;  Currently  formulating  a  joint  ONR 
proposal  with  the  6MU  Center  for  Computational  Statistics  on  the 
application  of  virtual  reality  to  simulation,  training,  and 
targeting. 

Columbia  University  -  Topic:  Virtual  Reality  (VR) /Augmented 
Reality  applications 

Cr  -act  with  Carnegie  Mellon  University  -  Topic:  VR  for 
c.  ..  tributed  simulation 

ohns  Hopkins  University  -  Topic:  Multimedia  amd  VR  implications 

aiversity  of  Illinois  at  Chaapaign-Urbana  and  New  Jersey 
Institute  of  Technology:  working  group  meetings  to  provide  and 
give  feedback  on  assigned  tasks. 

University  of  Colorado  -  modal  distributions  in  optical  fibers 
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2.5.5.12  Efforts  carrisd  out  undsr  Isgal  autboritias  other  than  the 
Stovanson-Wydler  Technology  Innovation  Act  of  1980,  as  aaended. 

None 


2.5.5.13  Plans  for  Zaproving  Dooestic  Technology  Transfer 

(a)  ORTA  Functions:  Review  in-house  staffing  emd  funding  levels.  Increased 
support  desirable,  but  fiscal  constraints  may  preclude  expansion. 
Staffing  increase  would  permit  greater  exploitation  efforts  of 
conmercially  promising  RDT&E.  Additional  fimding  would  increase 
promotional  material  such  as  handouts,  displays,  and  brochures  and  also 
increase  participation  in  technology  exchanges  and  conferences. 

(b)  Reports/Publications/Conf .  &  Symp.:  NSWCDD  has  historically  fostered  a 
work  environment  that  strongly  encourages  and  promotes  its  technical 
staff  to  publish  and  present  technical  achievements.  This  is 
highlighted  by  the  response  to  these  items  presented  by  this  FY92,  FY93 
report.  All  levels  of  NSWCDD  management  will  continue  to  sipport  these 
modes  of  technical  information  exclumges,  amd  will  further  esphasize 
their  inportance  to  an  effective  technology  tramsfer  program. 

(c)  Exchamges,  etc.:  NSWCDD  actively  supports  technical  exchanges  with 
industry,  academia,  and  state/local  governments,  although  the  emphasis 
has  been  on  Navy-related  application  and  topics.  Similarly,  foreign 
contact  has  primarily  been  in  association  with  mission- related  tasks. 
These  interactions  can  be  expanded  to  involve  more  commercially  oriented 
exchanges  as  technology  transfer  efforts  increase. 

(d)  Contracts:  DoD  sponsorship  is  the  principle  source  of  NSWCDD' s  RDT&E 
contracting  funds.  The  availability  of  alternatively  fumded  projects 
from  non-DoD  sponsors  is  being  investigated.  To  the  extent  that  such 
contracts  are  awarded  to  NSWCDD,  corresponding  growth  in  associated 
RDT&E  contract  awards  is  anticipated. 

(e)  Grants  &  Cooperative  Agreements:  NSWCDD  is  interested  in  further 
opportunities  for  collaborations  with  acadesiia.  Donations  of  excess 
equipment  to  educational  institutions  can  be  initiated  pending 
clarification  of  excess  equipment  disposal  by  NAVSDPSYSCOM. 

(f)  SBIR:  NSWCDD  has  been  very  active  in  the  SBZR  Program,  and  will  continue 
to  actively  seek  technical  management  roles  in  these  projects. 

(g)  Use  of  Laboratory  Facilities:  NSWCDD  has  routinely  offered  use  of  its 
unique  facilities  to  outside  organizations.  This  policy  remains 
unchauiged  auid  is  promoted  at  technical  exchange  conferences  and  via  a 
technology  transfer  booklet  and  various  national  databases. 

(h)  CRADAs:  The  goal  is  to  increase  awaureness  of  CRADAs  within  the  technical 
Departments,  and  actively  solicit  industry  partnerships.  DoD  funded 
sponsorship  of  NSWCDD  would  increase  interest  in  these  agreements  within 
NSWCDD  technical  departments. 

(i)  Patents,  etc.:  Subject  to  budgetary  and  billet  constraints,  the  plan  to 
increase  patenting  activity  at  NSWCDD  includes: 

Maintain  present  legal  and  support  staffing  levels  even  as 
vacancies  occur; 

Hire  a  patent  attorney  for  the  CSS  site; 

Fill  a  vacancy  created  by  a  recent  retirement;  & 

Increase  patent  contracting  services  to  leverage  patent  counsel 
workforce . 
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(j)  Technology  Reinvestment  Project:  HSWCDD  has  been  active  in  the  initial 
year  of  the  TRP,  and  will  continue  to  seek  industrial  partners  as  the 
progrw  continues  in  subsequent  years. 

(k)  Interactions:  NSWCDD  remains  receptive  to  interactions  with  non-DoD 
organizations,  and  will  seek  opportunities  for  technology  exchanges. 

(l)  General  Comsients: 

Consider  aui  expanded  process  to  publicize  opportunities  for 
technology  transfer.  The  objective  is  to  help  scientist  and 
engineers  become  aware  of  a  broader  range  of  technical  problems 
outside  their  lab.  possibly  leading  to  additional  applications  of 
their  expertise. 

One  group  within  NSWCDD  has  potential  to  deal  with  technology 
tramsfer  related  to  marine  education  and  ocean  engineering 
technologies.  The  io^ediments  to  domestic  technology  transfer  are 
identification  of  pee^le  auid  organizations  who  would  benefit  from 
these  technologies.  Start  up  funding  for  marketing  a  technology 
trauisfer  effort  is  an  issue  since  this  group  is  a  service  cost 
center  and  must  have  funding  provided  from  user  organizations. 

Approximately  18  months  ago  the  Harbor  Bramch  Oceanographic 
Institution  (HBOZ)  finished  building  a  marine  education  and 
conference  center  for  teaching  college  level  and  graduate  level 
courses,  and  for  holding  conferences.  NSWCDD  should  investigate 
taking  a  proactive  role  in  sttpporting  the  HBOl  activities  and 
marine  education.  Additionally  the  marine  education  aind 
conference  center  could  be  used  as  a  focal  point  for  our  local 
Ft.  Lauderdale,  FL  technology  transfer  efforts. 
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2.5.6  OVKRVTBW,  DATA,  AND  PLANS:  INDIAN  HXAD  DIVISION 

2 . 5 . 6 . 1  Ov«rvi«w 

NAVAL  SDRFACB  WARVAU  CENTIK 
INDIAN  BXAD  DIVISION 
ORTA  Code  59 OD 
101  Strauas  Avanua 
Indian  Head,  ND  20611 

Contact:  Mr.  Frank  Valanta  Ms.  Pan  Nugent 

Ph.  301-743-4398  Ph.  301-743-4575 

Fax  301-743-4262  Fax  301-743-6425 

STNOPSIS:  The  Indian  Head  Division  (ZHDIV)  provides  an  integrated,  flexible, 
and  full-spectrum  capability  in  energetics  research,  develc^noent ,  engineering, 
test  and  evaluation,  and  f leec/operational  support.  We  have  the  specialized 
technical  expertise  and  unique  manufacturing/test  facilities  and  equipment  to 
support  our  position  as  a  leader  in  Energetics  Technology. 

KXPKRTISE:  Expertise  in  Energetics  Technology  which  includes  propellants, 
explosives,  pyrotechnics,  chemicals  and  devices  at  IHDIV  a^licable  to 
technology  transfer  includes  the  following  areas: 

Energetics  technology  including  design,  formulation,  faJorication, 
process  development,  manufacturing,  and  testing. 

-  Industrial  Production  Technology  including  automation  of 

industrial  processes,  systems  auid  facilities  using  Co^uter-Aided 
Design,  Engineering,  Service  emd  Maintenance  (CAD,  E,  S/M)  . 

Electronics  technology  including  circuit  design/fabrication, 
cooputer- aided  software  engineering  (CASS) . 

Cooputer  Technology  including  modeling  and  simulation  for 
performance  prediction,  dynamic  training,  design  analysis. 

Environmental  technology  including  design  and  engineering  of 
energetic  materials  and  chemical  products  and  processes  to  provide 
environmentally  sound  solutions  to  hazardous  materials. 

Explosives  and  Industrial  Seifety  Technology  including  design  of 
processes,  equipment,  and  facilities,  analysis  and  design  of 
lightning  detection/protection  and  grounding  and  bonding  systems  ,- 
investigation  and  analysis  of  incidents  related  to  the  ordnance 
environment 

DNIQUE  FACILITIES  related  to  Technology  Transfer: 

Continuous  Processing  Facility:  A  facility  dedicated  to  the 
development  of  twin  screw  mixing  and  extrusion  process  for  highly 
solids  filled  energetic  materials. 

Composite  Case /Component  Braiding  Facility:  A  flexible  composite 
structure  fabrication  capability  based  on  braiding  technology. 

Cartridge/Propellant  Actuated  Devices  (CAD/PAD)  Manufacturing 
Facilities:  Provides  conplete  life- cycle  capabilities  for 
munitions  devices. 
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Test  facilities:  A  broad  spectnun  capability  including  chemical 
analysis,  mechemical  pr^erties,  non-destructive  evaluation  such 
as  real-time  x-ray,  environmental  (e.g.,  vibration,  shock,  salt 
spray,  tesperature  altitude,  humidity  etc.)  aind  functional  testing 
including  Multi  -  conqsonent  Test  Stauids  2md  multi -axis  propulsion 
test  stand. 

Electronics  Design/Fabrication  Facility:  The  full  i  i  ry  to 

design,  manufacture,  and  test  prototype /production  devices  and 
printed  circuit  boards  in  support  of  training  rounds,  simulators, 
avionics,  and  other  related  electronic  equipment. 

Electrostatic  Discharge  Facility:  The  full  capability  to  measure 
the  electrostatic  susceptibility  of  energetic  materials  and 
hardening  of  ordnance  in  the  electrostatic  environment . 

2. 5. 6. 2  Office  of  Research  and  Technology  Application  (ORTAs)  and  DTT  Focal 

Points : 

(a)  ORTA  and  DTT  Focal  Point  staffing  budget  (ORTAs) 

Frank  J.  Valenta  (Code  S90D) ,  Commercial:  (301)  743-4398, 

Fax;  (301)  743-4262 

Staffing/budget:  1  meUi-year/$95K  (overhead  funded) 

(b)  Publicity/Publications:  The  ORTA  Office  at  the  Indieui  Head  Division 
just  recently  became  active  (with  the  appointment  of  a  full  time  ORTA) 
in  December  1992.  Since  that  time,  much  of  the  publicity  efforts  have 
been  directed  to  internal  education  eUsout  the  DTT  program  euid 
opportunities.  However,  we  have  pursued  external  publicity  as  indicated 
by  the  following: 

An  IHDIV  booth  on  Technology  Transfer  Opportunities  at  the  Annual 
Meeting  and  Exhibition  of  the  Americaui  Institute  of  CSiemical 
Engineers  (AIChE)  in  Houston,  T7C. 

Manning  the  NSWC  booth  at  the  Armed  Forces  Communications  emd 
Electronics  Association  (AFCEA)  in  Washington,  DC. 

A  listing  in  "Industry  Guide  to  Federal  Laboratories  in  the  Mid- 
Atlantic  Region" . 

Listings  under  various  technology  focus  areas  in  the  FLC's 
"Directory  of  Federal  Laboratories  with  Programs  in  TRP  Technology 
Focus  Areas . " 

A  short  article  on  a  patent  pending  mixing/casting  apparatus  for 
processing  high  viscosity  polymeric  materials.  The  intent  was  to 
offer  licensing  opportunities .  The  article  appeared  in  the  June 
1992  "Navy  Domestic  Technology  Transfer  Fact  Sheet." 

(c)  Outreach  Programs:  The  IHDIV  DTT  outreach  program  is  focused  on 
identifying  IHDIV  technologies/capabilities/intellectual  property  which 
may  be  of  interest  to  the  non-Defense  sector  and  being  responsive  to 
industry  inquiries  and/or  approaching  industry  on  CRADA  or  licensing 
opportunities.  Additionally,  Indian  Head  has  a  very  active  outreach  to 
all  the  schools  in  Charles  County,  MD  (elementary  through  Community 
College)  in  promoting  science  and  engineering.  This  activity  is 
consistent  with  our  objectives  to  support  a  technology  focus  in  the 
schools.  Funding  for  these  efforts  is  not  included  in  the  ORTA  budget. 
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2.S.6.3  Publications 


(a)  Names  of  scientific,  technical,  and  professional  journals  in  which  the 
activity  publishes: 

Explosive  Safety  Technical  Bulletin  (NAVSEA) 

Abstract  Digest  for  the  Smohe/Obscurants 
Survival  and  Flight  Equiiment  Proceedings 
ADPA  Proceedings 

(b)  J^roximate  number  of  publications  (including  conference  proceedings  and 

books) :  140 

(c)  List  representative  titles. 

"Characterization  of  Polyethylene  and  Polypropylene" 

"Treatment  of  Nitrate  Ester  Contaminated  Wastewater  by  Granular 
Activated  Carbon" 

"Photocatalytic  Decooposition  of  Nitroglycerine -Contaminated  Airborne 
Voc' s” 

"A  Microtensile  Test  Specimen  for  Testing  Double-Base  Sheet -Stock" 

"A  Survey  of  the  Toxic,  Toxicological,  &  Environmental  Effects  of  Lead" 
"Cryogenic  Processing  of  Magnesium  Teflon  Viton  (MTV)  Pyrotechnics" 
"Ultraviolet /Oxidation  Treatment  of  Wastewater  from  Nitrate  Ester 
Manuf  actur ing " 

"Solar  Detoxification  of  Nitroglycerin  Contaminated  Water  Using 
Immobilized  Titan" 

2. 5. 6. 4  Conferences  &  SyHg>osla 

(a)  Number  hosted  by  or  participated  in  as  a  presenter:  14 

(b)  Representative  listing: 

NAVSEA  International  Logistics  Synposium,  June  29,  1993,  "Advanced 
Logistics  Technology  for  the  International  Community"  estimated  650 
attendees . 

Fifth  International  Conference  -  EUROPYRO'93,  June  1993,  Strasbourg, 
France,  "The  Stability  of  Pyrotechnic  Delay  Compositions,"  estimated 
100-500  attendees. 

Combustion  InstaJaility  Workshop-  December  1991,  Yorktown,  VA 
International  Security  Systems  Sysposium- (P) ,  November  1992,  "Emergency 
Destruction  of  Conputer  Hard  Disk  Drives . " 

SAFE  Synposiiun,  1992,  Las  Vegas,  NV  "Applying  Analog  Integrated  Circuits 
for  HERO  Protection." 

AIAA/SAE/ASME/ASEE  Joint  Propulsion  Conference,  June  1993,  "Laser 
Initiation  Systems  Meeting  Current  and  Future  Development  of  Defense 
Specification  Requirements." 

Sixth  Annual  Joint  Ordnance  Commanders  Group,  December  1992,  "Continuous 
Processing  of  PBX, "  auid  "Injection  Loading  of  PBX." 

2. 5. 6. 5  Exchange  Programs  fc  Visits  (Industry,  academia,  state  &  local  govt, 
foreign  (HQs  &  Labs) 

(a)  Exchanges  with  industry,  academia,  state  &  local  government: 

-  Each  year  the  IHDIV  hosts  about  50,000  visitors.  Seme  of  the  visitors 
include  students,  local,  state,  and  federal  government  representatives, 
civic  groups,  and  Sponsors /Customers  we  support. 
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We  also,  in  concert  with  Directorate  2400  located  at  St.  Indigoes, 
Maryleuid  have  developed  a  consortium  whose  charter  is  to 
investigate  technology  transfer  opportunities  for  its  membership . 
This  consortium  is  conprised  of  high  level  representatives  from 
various  Navy  field  activities,  the  private  sector,  auid  academia. 
The  short  term  objectives  of  this  consortium  are  to  develop 
methodologies /strategies  that  will  enable  automated 
tools/equipment,  originally  designed  amd  developed  for  DoD 
applications  to  be  efficiently  trcuisferred  to  high  benefit/high 
use  areas  such  as  state  and  local  educational  systems.  The 
prima^  long  term  goal  of  the  consortitun  is  to  eaqjloit  the  vast 
and  diverse  talent  and  experience  brought  to  the  t2d3le  by  its 
members  to  identify  potential  workload  that  will  in  turn  provide 
equitable  opportiinities  for  each  faction  represented  in  the 
consortium.  This  will  be  done  through  careful  and  continuous 
investigation  of  emerging  technologies  and  related  requirements 
both  within,  and  outside,  DoD. 

(b)  Foreign  Visitors . 

Over  the  past  several  years,  the  ZHDIV  has  hosted  visitors  from  all  over 
the  world.  We  have  worked  with  representatives  from  Israel,  France,  the 
United  Kingdom,  Norway,  Germany,  Netherlands,  Canada,  Switzerland, 

Korea,  Kuwait,  the  Royal  Australieui  Air  Force  Australia,  and  Argentina. 

(c)  Foreign  visits  by  ledjoratory  personnel. 

IHDIV  personnel  visited  numerous  foreign  countries.  Some  include;  SNPE 
Headquarters  -  France,  AWA  Defense  Industry  -  Australia,  Israeli 
Military  Industry  -  Israel,  NATO  Ad  Hoc  BICT,  Fravinhofer  Institute  for 
Chemical  Technology,  aind  ICT  IKA  -  Germany,  Royal  ARS  West  Woolwich, 
R^al  Ordnance,  Defense  Research  Agency,  amd  RARDE  Ft.  Halstead  -  United 
Kingdom,  Harpoon  Program  -  Indonesia,  Japam  Defense  Agency  -  Japan, 
Bofors  E3q)losives  -  Sweden,  Federal  Armed  Forces  Defense  Agency  - 
Germany,  NATO  A/C  310  SGI  Working  Group,  TNO  Prins  Murits  Lad)  - 
Netherlands,  NATO  A/C  310  SGI,  Defense  Res  Est  Valcartier  -  Canada,  and 
Army  -  Egypt . 

2. 5. 6. 6  Grants  and  Cooperative  Agreements 

(a)  Donation  of  equipment  to  universities  (include  GFE  turned  over  to 
universities):  None. 

(b)  Investments  in  university  facilities:  None. 

(c)  Education  partnerships: 

The  IHDIV  supports  the  Charles  County  Board  of  Education  in 
numerous  ways.  We  provide  judges/awards  for  Science  auid 
Engineering  Fairs,  our  Community  Action  Program  (CAP)  is  an 
outreach  program  designed  to  promote  interest  in  various 
activities  from  business  through  scientific  and  technical.  We 
have  an  extensive  network  of  volunteers  in  the  Charles  County 
Literacy  program  which  teaches  area  residents  reading  skills,  math 
skills,  english,  etc. 

We  offer  undergraduate,  graduate,  MBA  and  associate  degree 
assistance  programs  to  the  IHDIVs  enployees. 

We  have  a  cooperative  education  program  with  20  students  from 
several  universities . 

(d)  URI  &  Centers  of  Excellence  (Title,  Value,  Partner,  MCTL  category) : 

None . 
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2. 5. 6. 7  Us*  of  Xrfibormtory  Faellitloa 

(a)  Agraements  other  than  CRADAs  that  involve  coa9>any  use  of  DoD  facilities: 
None . 

(b)  Industry  use  of  test  centers: 

We  are  working  with  the  University  of  Missouri  at  Rolla  providing 
technical  amd  consulting  services  in  analytical  chemistry  as  applied  to 
energetic  materials  ($50K  in  FY93) . 

2. 5.6. 8  CRADAs 

(a)  Active  CRADAs  -  We  currently  have  none,  however,  we  will  sign  a  CRADA 
within  the  next  month  entitled  "J^lied  Research  Relating  to  Injection 
Loading  Machine,"  NCRDA-IHDMSWC-93-OOl .  All  negotiations  are  completed 
and  CNR  has  approved.  We  are  awaiting  the  signing  ceremony. 

(b)  CRADAs  under  negotiations  -  We  currently  have  four  CRADAs  under 
negotiations.  The  areas  are;  Demil  of  Excess  Ordnance,  Air  Bag 
Propellant  Processing,  Molten  Salts  Oxidation  of  Energetic  Materials, 
and  Environmental  Technology. 

(c)  lab  investment  •  Minimal. 

(d)  Income  producing  -  None  currently. 

(e)  Criteria  for  deciding  if  income  is  desired.  This  will  be  individually 
determined  based  on  the  scope  and  division  of  work  for  a  specific  CRADA. 

(f)  Describe  non'monetary  contributions  •  With  the  CRADA  that  is  ready  to  be 
signed,  we  are  providing  personnel,  facilities,  and  equipment.  The  work 
will  be  performed  at  our  Yorktown,  Virginia  facility. 

(g)  Reason  for  backlog  •  None. 

2. 5. 6. 9  Intellectual  Property,  Including  Patents,  Copyrights,  and  Trade 

Secrets 

(a)  Patents:  2  in  FY92/93 

(b)  Patent  applications:  13  in  FY92/93 

(c)  Mr.  John  Lewis  of  the  Office  of  Legal  Counsel  at  NSWC  Dahlgren  Division, 
serves  as  Patent  Attorney  for  the  Indian  Head  Division.  He  travels  here 
approximately  one  day  every  other  month  to  meet  with  engineers  and 
scientists  idio  have  questions  on  patents,  to  help  pec^le  fill  out  patent 
applications,  and  to  provide  information  on  this  subject  to  anyone  who 
needs  it. 

2.5.6.10  Technology  Reinvestment  Project  Efforts 

(a)  We  have  advertised  our  csqpabilities  relative  to  the  TRP  categories  of 
interest  through  the  Federal  Laboratory  Consortium  (FLO  and  have  met 
with  several  companies  on  joint  efforts  proposed  for  TRP. 

(b)  We  are  currently  developing  several  technologies  that  should  be  of 
interest  to  industry  in  technology  transfer  areas.  We  are  leading  the 
work  on  several  tremsfer  issues  relating  to  the  commercial  uses  of 
military  e3q)losives.  Last  fall  we  began  a  program  with  ICI  E3q)losives 
to  determine  if  waste  propellauit  from  manufacturing  could  be  used  as  a 
commercial  explosive.  Another  on-going  effort  is  in  the  dxial-use 
technology  area.  Autonobile  air  bags  use  initiators  amd  propellants 
very  similar  to  those  used  in  CADs/PADs  amd  gas  generator  ordnance 
aqjplications .  We  have  developed  a  process  for  an  air-bag  propellamt 
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that  is  very  close  technically  to  gun  propellants.  We  are  working  with 
industry  on  uses. 

2.5.6.11  Interactions  with  non-DOD  Organisations 

(a)  Other  Govemsient  Agencies: 

National  Aermautics  and  Space  Administration 
Drug  Enforcement  Administration 
Advanced  Research  Projects  Agency 
Depeurtment  of  Energy 
nSCG 

Department  of  Justice 
CIA 

Environoiental  Protection  Agency 

(b)  State  and  local  govemnent: 

Maryland  Department  of  the  Environment,  for  permits  and 
information  ex^ange;  also  they  called  upon  us  to  help  draift  new 
Volatile  Organic  Confound  regulations  for  the  State, 

Meuryland  State  Police  -  verbal  agreement  which  provides  backup 
service  for  emergencies 

Charles  Coxinty  Government,  good  working  relationship  with  elected 
commissioners 

Cluurles  Coxinty  School  System,  excellent  working  relationship  due 
to  oxir  Community  Action  Program  %diich  brings  Caureer  Seminars  to 
schools  from  elementary  through  high  school,  and  provides  advisors 
and  judges  to  annual  County  Science  Fair 

Charles  County  Sheriff's  Department  -  Memorandum  of  Agreement  for 
Law  Enforcement 

Charles  County  Youth  Division  -  Memorandum  of  Understanding  for 
battered  spouse,  child  adsuse,  etc. 

(c)  Industry  -  We  have  working  relationships  with  virtually  all  energetics 
i^elated  compamies .  The  following  is  a  partial  listing  of  some  of  the 
companies : 

McDonnel 1 - Douglas 
HiTech ,  Inc . 

Teledytia-KcCormick  Selph 
Sandia  Nu.tional  Laboratories 
Meridian 

Royal  Ordnance ,  Mfg. 

Hercules 
Morton  Thiokol 

(d)  ."'academia 

Massachusetts  Institute  of  Technology 

Charles  Cowty  Community  College,  LaPlata,  MD 

University  of  Maryland,  University  College,  College  Park,  MD 

University  of  Missouri,  Rolla,  MO 

2.5.6.12  Plauis  for  Za^iroving  Domestic  Technology  Transfer 

(a)  provide  formal  training  for  the  ORTA  Rep. 

(b)  initiate  efforts  to  increase  participation  in  SBIR  program. 


126 


(c)  designate  DTT  POC's  in  each  technology  orgzmization 

(d)  identification  and  centralization  of  data  relating  to  DTT  efforts  and 
acconplishments 

(e)  preparation  and  Command  approval  of  an  implementing  directive  on  DTT  to 
ensure  top  management  visibility  and  support 

(f)  increase  ZHDIV  programs  in  technology  areas  (relating  to  energetics, 
simulation,  and  information) 

(g)  increased  emphasis  on  entering  into  CRADAs  (bringing  the  four  being 
negotiated  to  signing  and  establishing  at  least  one  CRADA  with  a 
university) 

(h)  increased  enphasis  on  filing  for  patents 

(i)  increased  enphasis  on  publications  and  presentations  at  conferences  and 
synposia 
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2.5.7  OVntVIBW:  PORT  HURlHlg  DIVISION  (DATA  6  PLANS  N/A) 


2. 5. 7.1  Port  HuonoM  Division  Naval  Surfaea  Warfara  Cantar 
Diractor  of  Businass  Oparatloas  (CODB  0020 
4363  Missila  Way 
Port  Buanaaa,  CA  93043*4307 

Contact:  Mr.  Terry  Oehler,  Phone:  (805)982*8260 

Fax:  (805)985-7284 

E-mail :  Terry_Oehler%00%CMMDObXd363 .nswaes .navy.mil 

SYNOPSIS:  The  Port  Hueneme  Division  Naval  S\irface  Warfare  Center  (PHD  NSWC) 
has  the  multi-disciplined  capability  to  sustain  and  expand  usage  of  existing 
technologies,  and  siqpport  i^lications  testing  and  insertion  of  emergent 
technologies  for  combat  and  weapon  systems  and  their  conponents . 

BXPnTISE:  PHD  NSWC  expertise  applicable  to  technology  transfer  includes 
Systems  Engineering,  Htoian  Factors  Engineering,  Electromagnetic  Engineering, 
Environmental  Factors  Engineering,  Data  Collection  auad  Analysis  Technology, 
Fil9er  Optics  Technology,  Telemetry  and  Guidance  Systems  Technology,  Advanced 
Materials  Technology,  Electronic  Devices  and  Components,  Computer  and 
Information  Technology. 

Integrated  systems  engineering  technology  in  sustaining 
operability. 

H\man  factors  technology  applications  in  optimization  of  operator- 
equipment  interfaces. 

Data  collection,  reduction  and  analysis  tools  and  methods 
technologies  for  use  in  developmental  amd  qperational  testing  of 
systems  and  ccoponents. 

-  Advanced  materials  technology  use  in  hydraulic/mechanical 

equitnnent  applications,  as  replacements  for  hazardous  substainces. 

Corrosion  resistant,  anti*fouling,  and  e^losive*)3onding  metals 
and  alloys  use  in  materials  technologies. 

Diamond  film  usage  in  high  power  microwave  devices,  vacuum  and 
solid  state  electronics. 

Software  generation,  simulation  and  engineering  tools 
technologies . 

Advanced  computer  architectures,  communications  networ]cs  and 
telecommunications  technology. 

Advanced  cooputer  architectures,  euid  integrated  and  espert  digital 
systems  technology. 

Electronic  devices  and  conpcments  technology  for  use  in  systems 
operability  and  integration  testing. 

DNIQUE  FACILITIES: 

Surface  Warfare  Engineering  Facility:  Integrated  engineering  lab 
housing  ccxnbat  and  weapon  systems  and  conponents  under  PHD 
cc^gnizance,  use  includes  conduct  technology  insertion  testing, 
upgrade  testing  prior  to  fleet  installation,  amd  failure  analysis. 
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Microwave  Laboracory:  Adapted  weapon  system  modulators 
instrmentation  used  for  high  potrer  (up  to  l .S-megawatt)  testing 
emd  network  analyzer  for  low  power  (average  6-testing  of  "C” 
and”X"  band  frequencies .  Also  contains  thermal  video  systems  for 
non- contact  thermal  analysis  of  microwave  and  other  ecjuipment. 

Software  Program  Generation  luid  Life-C:ycle  Maintenance  Labs: 
Computer  systems  and  associated  peripherals  required  for  software 
development,  testing  and  integration  in  numerous  computer 
languages,  for  use  in  development  emd  testing  of  program 
engineering  tools,  simulation  programs,  mockups  euid  computer 
programs . 

Integrated  Combat  Systems  Test  Facility:  13,600  sq.  ft.  of 
militarized  and  consnercial  computer  equipment,  for  developmental 
and  integration  testing  of  systems'  prototypes  and  programs. 

Test  System  Development  Facility:  Design,  fabrication  and  testing 
equipment  for  use  in  development  auid  testing  of  electronic  and 
electrical  test  systems. 
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2.6.1  OVSRVIIW 


lUVlO.  aSDKRSIA  WARFASX  CBUTKK  (HDNC) 

NUWC  POC:  Dr.  William  I.  Roderick  (203)  440-4305 

Fax:  (203)  440-4329 

sraOPSIS:  The  MUWC  mission  is  to  operate  the  Havy' s  full-spectnmt  research, 
developoient ,  test  and  evaluation,  engineering  and  fleet  support  Center  for 
suboaaurines ,  autononous  underwater  systems,  and  offensive  and  defensive  weapon 
systems  associated  with  Undersea  Warfare. 

KZPKRTISE:  The  assigned  NDWC  leadership  areas  and,  hence,  the  areas  of  expertise 
are  as  follows: 

Ihidersea  Warfare  Modeling  and  Analysis 
Sutamarine  Combat  and  Combat  Control  Systems 
Surface  Ship  and  Suboiarine  Sonar  Systems 
Submarine  Electronic  Warfare 

Subsiarine  Unique  on-board  Communication  Systems  and  Coomunication  Nodes 
Stdnarine- Launched  Weapons  Systems  (except  strategic  Isallistic  missile 
systems,  cruise  missiles  and  related  systems) 
undersea  Ranges 

Submarine  Electromagnetic,  Electro-optic  and  Nonacoustic-effects 
Reconnaissance,  Search  and  Track  Systems 

Undersea  Vehicle  Active  and  Passive  Signature  (except  HM&E) 

Suboiarine  vulnerability  and  Survivability  (except  HM&E) 

Torpedoes  and  Torpedo  Countermeasures 

The  Naval  Undersea  Warfare  Center  seeks  to  provide  its  customers  with  the 
highest  quality  technologies,  products,  and  service  at  the  best  value  to  ensure  the 
United  States  continuing  sxiperiority  in  undersea  warfaure.  The  center  suqpports 
technology  transfer  through  Cooperative  Research  and  Development  Agreements 
(CRADAs) ,  Small  Business  Innovative  Research  (SBIR) ,  Intergovernmental  Personnel  Act 
(IPA)  Program,  Navy  Potential  Contractor  Program  (NPCP) ,  use  of  laJtxsratory 
facilities,  and  licensing  of  intellectual  property  and  patents. 

UNIQUE  FACILITIES:  The  Naval  Undersea  Waurfare  Center  is  cooprised  of  two  Divisions 
-  the  Newport  Division  in  Newport.  Rhode  Island,  and  the  Keyport  Division  in 
Keyport,  Washington.  In  addition  to  its  two  main  sites  in  Newport  and  Keyport,  NUWC 
has  detac]iments  geographically  spread  over  the  United  States  and  in  the  Bahamas  and 
British  Columbia.  The  accooqsanying  map  details  the  locations  of  NUWC  Headquarters, 
Divisions  euid  major  Detachments.  Located  at  each  of  the  Divisions  and  Detachments 
are  unique  facilities  supportive  of  technology  transfer.  These  facilities  aure 
detailed  in  the  following  NUWC  Division  descriptions. 
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2.6.2  DTIC  USORTS 


(a)  NOWC  technical  reports  submitted  to  OTIC 

FY92:  42 

FY93  (3  CTRS) :  40 

TOTAL  82 

(b)  Representative  Titles 

"A  Cooplete  Set  of  Field  Equations  for  the  Dynasiic  Evaluation  of  a  Towed 
Cable  System* 

*An  Approach  to  Ejq>erimentally  Determining  Hydrophone  Array- Current 
Interaction  Coefficients* 

"Design  and  Analysis  of  an  Apparatus  for  Measuring  the  Drag  Coefficients 
of  Flexible  Hire  Cable* 

"The  Direct  Meaa\irement  of  Daiqping  Coefficients  Using  an  Inverse 
Eigenvalue  Method* 

"Eaqperimental  Studies  of  the  Superconducting  Electrcoiagnetic  Thriister, 
Phase  2,  Low  to  Medium  Power,  Sea  Hater  Test  Results 
"Micromechanical  Hydrophone  Potential  ;4>plications* 

”A  Multibeam  Jqjproach  to  Terminal  Hooiing  Isiaging* 

"A  Nonconforming  Approximate  Solution  to  a  Specially  Orthotr^ic 
Axisymmetric  Thin  Shell  Subjected  to  a  Harmonic  Displacement  Boundary* 
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2.6.3  DIVISION  OVKRVIXirS,  NIWPORT  AND  XXYP<»T 
2. 6. 3.1  Owrvlav 

HAVAI.  DNDSBSXA  NARVARX  CXHTSR  DIVISION.  NNWRORT 
cod*  105 

1176  Homll  Str**t 
N*«port.  RI  02841-1708 

Contact:  Ms.  Margaxat  M.  McNaxnara  (203)  440-4590; 

FAX  (203)  440-5458 

£nniOPSIS:  The  Newport  Division  performs  research,  development, 
test  and  evaluation,  engineering,  and  field  su{qport  for  submarine 
systems,  autonomous  underwater  systems,  s«iar  systems  of  all 
types,  and  vaurious  undersea  weapon  systems.  Seme  areas  of  special 
expertise  include:  Acoustic  components  and  arrays  of  all  types ; 
acoustic  signal  processing;  multiple-source  informaticai 
management;  turbulent  and  laminar  flow  hydrodynaotics ;  high  power 
density  underwater  propulsion;  communications,  especially  very  low 
auid  very  high  RF;  underwater  testing  of  systems  and  vehicles ; 
large  scale  numerical  cooqputation;  modeling  and  analysis  of  very 
coo^lex  systems,  including  real  time. 

EXPERTISE:  The  Division  has  identified  certain  mission- relevant 
technical  disciplines  that  are  central  to  excellence  in  its 
leadership  responsibilities  and  also  applicable  to  technology 
transfer : 


Modeling,  simulation,  and  analysis 
Acoustic  sensors,  transducers,  and  arrays 
-  Signal  processing 

Structural  acoustics  and  target  physics 

Information  processing,  data  ftision,  and  operability 

Unmanned  Underwater  Vehicle  (UUV)  propulsion,  tiavi gat ion, guidance  and 

control 

Blectroroagnetics,  electro- optics,  imaging,  and  coranuni cat ions 
Hydrodynamics 

Shallow  and  deep  water  ocean  physics 
System  engineering,  integration,  and  test 
Large  scale  real-time  software  and  systems 
Large  scale  niimerical  modeling  and  analysis 
Affordability  engineering  eind  analysis 
Integrated  systems  logistics  technology 

FACILITIES:  NUHC  Newport  Division  has  numerous  specialized 
facilities,  many  with  the  potential  for  a  variety  of  dual-use 
applications : 


Acoustic  Display  Research  Facility 

Acoustic  Test  Tank:  the  largest  indoor  acoustic  test  tank  in  the  U.S., 
it  is  the  Navy' s  primary  test  bed  for  the  acoustic  evaluation  of  sonars 
for  underwater  vehicles  2uid  targets. 

Advanced  Submarine  Launcher  Facility 

Advanced  Underwater  Vehicle  Pr^ulsion  Reseaurch  and  Development 
Facility:  Coo^rehensive,  state-of-the-art  development  and  test 
facilities  for  R&D  efforts  in  underwater  vehicles. 

Atlantic  Undersea  Test  auid  Evaluation  Center  (AUTEC) 

Combat  Control  Systems  Laboratory 

Combat  System  Evaluation  amd  Analysis  Laboratory 

Dodge  Pond  Acoustic  Measurement  Facility:  provides  real  time  results 

of  all  transducer  test  paurameters  through  highly  accurate  con^uterized 
test  systems  and  instrumentation. 

Extremely  Low  Frequency  (ELF)  RF  Simulation  Facility 
High  Energy  Propulsion  Test  Chamber 
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Integrated  Transducer  Design  Facility:  provides  full  spectrum 
transducer  design  capabilities  from  systems  concepts  to  final 
prototyping  ^uld  includes  chemistry,  materials,  and  modeling  facilities 
specifically  focused  on  the  development  of  underwater  tremsducers . 
Langley  Seawater  Tow  Tank 

Man/Machine  Sonar  Test  Bed:  Designed  to  support  the  entire  range  of 
man-machine  interface  studies  which  apply  to  submarine  sonar  systems. 
Propulsion  Noise  Test  System 
Propulsion  Test  Facilities 

Quiet  Water  Tunnel  Experimental  Facility:  measures  turbulence - induced 
self -noise  of  various  hydrophones. 

Seneca  Lake  Acoustic  Measurement  Facility:  used  to  evaluate  single 
active  and  passive  underwater  acoustic  devices  as  well  as  large  sonar 
systems. 

Submarine  Antenna  Overwater  Arch  Facility 
Submarine  Antenna  Test  Range 
Submersible  Sensor  Test  Platform 

Superconducting  Electromagnetic  Thruster  and  Seawater 
Magnetohydrodynamics  Test  Facility:  incorporates  seawater  flow  and  a 
high  magnetic  field  (seven  Tesla)  for  the  study  of  applications  of 
superconductivity  in  \indersea  propulsion  and  quiet  launch  technology, 
using  very  large  magnetic  fields. 

Towed  Array  Coo^lex:  used  to  develop,  fadjricate,  auid  test  all 

submarine,  torpedo,  and  tactical  surface  ship  towed  array  systems. 

Transient  Flow  Loop  Facility 

Transient  Inpeller  Test  Facility 

Underwater  Optical  Test  Facilities 

Weapons  Analysis  Facility 

2 . 6 . 3 . 2  Overview 

NAVAL  UNDERSEA  WARFARE  CENTER  DIVISION,  KSYPORT 

Code  0521 

610  Dowell  Street 

Keyport,  WA  98345-7610 

Contact:  Debbie  Abrahams  (206)  396-2763;  FAX  (206)  396-7906 

SYNOPSIS:  The  Keyport  Division  provides  test  eUid  evaluation,  in-service  engineering, 
mainteneuice  and  repair,  fleet  support,  and  industrial  base  support  for  \mdersea 
weapons,  countermeasures,  underwater  targets  and  undersea  warfare  systems.  Some 
areas  of  special  expertise  include:  undersea  warfare  testing  euid  analysis,  submarine 
combat  and  combat  control  systems,  surface  ship  and  siobmarine  sonar  systems, 
submarine  launched  weapons  systems,  undersea  reuiges,  USW  electromagnetic, 
electro-optic  amd  nonacoustic  effects,  tracking  systems,  undersea  vehicles, 
torpedoes,  targets,  and  torpedo  countermeasures. 

EXPERTISE:  The  Keyport  Division  maintains  a  high  level  of  eiqiertise  in  the 
following  mission-related  areas  and  which  are  applicable  to  technology  trauisfer: 

Depot  operation;  undersea  system  repair  auid  maintenance 
Industrial  Technology 

Acquisition  acceptauice  proofing,  evaluation  of  undersea  vehicles  and 
systems 

Environmental  testing 

Material,  chemical,  and  failure  euialysis  of  high-energy  propulsion 

conpounds 

Automated  testing 

Full -spectrum  light  industrial  manufacturing 
Conputer- aided  logistics 

Automated  Doc\iment  and  Engineering  Data  systems 
Oceemographic  and  acoustic  studies 
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FACILITIES: 


Undersea  Weapon  Systems 

Environmental  Test  Facilities:  Climatic,  environmental  test  facility  for 
all-up  round  testing  of  torpedoes  and  containers. 

Full  Spectrum  Light  Industrial  M2uiufacturing  Facilities 
Material,  Chemical,  aind  Failure  Analysis  Laboratories 
Machining:  48,000  square  feet  consisting  of  over  130  machine  tools 
including  numerically  controlled  machining  centers  with  two-  to 
five-axis  mobility  and  precision  automated  screw  machines. 

Sheetmetal :  8,000  square  feet  with  numerically  controlled  45 -ton  pionch 
and  automated  f inishing/deburring  machine. 

Welding:  12,000  square  feet  with  a  waterjet  cutting  system,  electron 
beam  welding,  and  two  robotic  welding  systems. 

Painting:  10,000  square  feet  with  electrostatic  painting,  dry  powder 
coating,  euid  robotic  painting  systems. 

Heat  Treatment:  5,000  square  feet  with  con^juter- controlled  furnaces, 
including  vacuum  and  atmospheric  furnaces,  and  a  fully  equipped  process 
control  laboratory. 

Plating:  10,000  square  feet  with  emodizing  (Types  I,  II,  2uid  III), 
chemical  etching,  precious  metals  (silver,  gold,  and  rhodium) ,  and 
selective  plating  capcibilities . 

Mechanical  Assembly:  50,000  square  feet  with  heavy  and  precision 
assembly,  molding,  potting  and  encapsulation,  robotic  painting,  6uid 
hydrostatic  testing  (10,000  psi)  capabilities. 

Electrical  Assembly:  22,000  square  feet  with  printed  circuit  board 
manufacturing,  wave  soldering,  C8d>le  fabrication,  and  microwelding 
capcibilities  all  cottplying  to  MIL-ST17-2000  requirements. 

Weapons  &  Combat  Systems  ISE  Laboratories:  Over  80,000  square  feet  of 
laiboratories  and  facilities  support  ISE  efforts. 

Test  &  Evaluation 

Nanoose,  Quinault,  DaUaob  Bay  and  San  Clemente  Island  Underwater  Ranges. 
The  Range  Information  Display  Center  (RIDC) :  Remotely  displays,  at  one 
location,  in  real  time  or  in  a  replay  mode,  the  full  air,  surface,  and 
subsurface  trac)c  of  the  ranges  at  Quinault,  Dabob  Bay  euid  Nanoose. 
Undersea  Weapon  Evaluation  Facility:  Navy's  only  land-based  SW  vehicle 
test  site,  capable  of  fully  testing  vehicle  acoustic  guidance,  control, 
and  propulsion  functions  simultaneously  in  a  captive  mode. 

Automated  Treuisducer  Test  Facilities  (ATTF)  (2) :  Can  accommodate  handle 
full-sized  vehicles  at  maximum  depth;  proximate  to  range,  depot,  and 
test  facilities 

Shipboard  Electronic  Systems  Evaluation  Facility  (SBSEF) :  Operate  and 
maintain  three  Shipboard  Electronic  Systems  Evaluation  Facilities  (Puget 
Sound,  Southern  California,  and  Hawaii) . 

Surface  Ship  Radiated  Noise  Measurement  (SSRNM) :  Operate  eUid  maintain 
two  facilities  (Southern  California  auid  Hawaii) . 

2. 6. 3. 3  Offices  of  Research  and  Technology  implications  (ORTAs)  and  DTT  Focal 
Points 

The  Naval  Undersea  Warfare  Center's  ORTA  was  established  in  1971  as  the  NUSC  Office 
of  Special  Programs  Development  and  redesignated,  after  passage  of  the 
Stevens ::n-Wydler  Technology  Innovation  Act  of  1980,  as  the  Office  of  Research  and 
Technology  Applications  or  ORTA.  The  ORTA  head  is: 

Ms.  Margaret  M.  McNamara 
Code  105 

Naval  Undersea  Warfare  Center  Division,  Newport 
New  London,  CT  06320 

Phone:  (203)  440-4590/Fax:  (203)  440-5458 
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The  DTT  focal  point  in  the  NOWC  Keyport  Division  is: 

Hr.  Alan  Lindstron 
Code  57 

Naval  Undersea  Warfare  Center  Division  Keyport 

Keyport,  Washington  98345-5000 

Phone:  (206)  396-6645/Fax:  (206)  396-4426 

The  ORTA  also  is  staffed  by  one  GS-7  Program  Assistant  irtio  spends  full  time  on  ORTA 
programs  which  include  a  contracted  student  services  program  and  an 
Intergovernmental  Personnel  Act  HObility  Program.  Professional  staff  e}q>ertise  and 
other  s\q>port  services  are  made  available  to  the  ORTA  on  an  as -needed  basis. 

ORTA  budget: 

FY92:  $115,237 

FY93  to  date:  $114,889 

In  i4>ril  1993,  the  DTT  function  was  e^anded  through  the  establishment  of  a  Defense 
Technology  Conversion  (DTC)  Program  within  the  Science  and  Technology  Directorate. 
The  DTC  Progreun  encoo^asses  the  entire  range  of  DTT  activities  including  technology 
reinvestment,  technology  transfer,  commercialization  and  dual-use  technology.  The, 
head  of  the  DTC  Program  is  Dr.  W.  l.  Roderic)c,  NUWCDIVNPT  Code  10.  A  DTC  Steering 
Grotip  is  cooqposed  of  a  member  from  each  of  the  Division's  product  lines;  legal 
issues  are  handled  by  Office  of  Coimsel;  a  liaison  person  has  been  designated  for 
NDWC  Headquarters. 

Other  DTC  Program  assignments  are  as  follows: 

Policy,  Education,  Guidance:  Ms.  H.  M.  McNamara 
Infrastructure:  Govemsiental  Ms.  M.  M.  McNamara 
Industrial  Dr.  A.  M.  Colella 

Identification  of  Defense  Conversion 

Technologies  and  Needs:  Dr.  S.  C.  Diclcinson 

Pilot  Programs  &  Proposal  Evaluations:  Mr.  R.  F.  LaPlante 

A  call  for  DTC  preproposals  resulted  in  about  50  submissions  which  are  now  under 
evalviation.  Ten  resulted  in  partnership  submissions  to  the  ARPA  Technology 
Reinvestment  Project. 

DTC  responsibilities  were  assigned  in  mid  FY93  and  duties  were  subsumed  into  already 
established  functions.  A  DTC  budget  will  be  established  beginning  in  Fy94. 

Items  1,  2  and  3  are  updated  as  appropriate.  Item  5  is  a  NOWC  innovation  and  will 
be  added  to  and  enhanced  on  a  continuing  basis. 

National  outreach  is  achieved  through: 

Membership  in  and  participation  in  the  activities  of  the  Federal  Laboratory 
Consortium  for  Technology  Transfer  (FLC) . 

The  FLC  network  of  l^d>oratories ,  ORTAs  wd  Regional  Coordinators 
The  FLC  Laboratory  Locator  System 

FLC  piiblications- -national  and  regional  brochures  wd  annual 
brochure 

FLC  exhibits- -approximately  six  per  yeau: 

FLC  Government /Industry  conferences  aimed  at  reaching  research 
directors  of  Fortune  1000  cmpanies 
FLC  Small  Business  Workshops 

FLC  National  (Spring)  meetings- -directed  at  reaching  out  to 
industry 

National  exhibits  such  as  the  Armed  Forces  Communications  and  Electronics 
Association  and  NASA's  Technology  2000  series. 
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Interaction  wich  the  National  Technology  Transfer  Center.  Requests  for  inforaiation 
are  received  through  its  Gateway  system. 

Regional  outreach  is  achieved  through: 

Participation  in  FLC  Northeast  Region  activities 

Small  business  incubator  briefings 
Chamber  of  Commerce  ChamberTech  seminars 

Interaction  with  the  Economic  Innovation  Center  of  Rhode  Islauad 

Interaction  with  the  Connecticut  Technical  Assistance  Center 

Attend  auid  exhibit  at  ann\ial  technology  dinner 

Interaction  with  the  Center  for  Technology  Commercialization,  the  NASA  Regional 
Technology  Transfer  Center. 

2. 6. 3. 4  Piiblications 

Names  of  joiimals  in  which  NUWC  publishes: 

Journal  of  the  Acoustical  Society  of  America 
U.S.  Navy  Joiimal  of  Underwater  Acoustics 
Journal  of  Science  and  Engineering  Corrosion 
IEEE  Transactions  on  Communications 
Journal  of  Vibration  and  Acoustics 
Journal  of  Fluids  Engineering 
Joiimal  of  Sound  and  Vibration 
IEEE  Joiumal  of  Oceanic  Engineering 
Perceptual  and  Motor  Skills  Journal 

Journal  of  the  American  Institute  of  Aeronautics  and  Astronautics 
Journal  of  Computational  Physics 
Journal  of  the  Electrochemical  Society 
IEEE  Transactions  on  Magnetics. 

Approximate  niimber  of  publications: 

FY  1992:  31 

FY  1993  to  date:  32 

Representative  titles : 

"Hydroacoustic  Research  at  the  Quiet  Hater  Tunnel  Facility  of  the  Naval 
Underwater  Systems  Center" 

"A  Study  of  Low  Frequency  Sound  in  Shallow  Hater  Ducts" 

"Object  Classification  and  Acoustic  Imaging  with  Active  Sonar" 

"Signal  to  Noise  Ratio  Improvement  by  Likelihood  Ratio  Techniques  Under  Model 
euid  Environmental  Mismatch” 

"Signal  Detectors  for  Random  Ocean  Media" 

"Finite  Element  Analysis  Technique  for  EMC  Applications:  Lessons  Learned" 

A  major  output  of  NUHC  professional  staff  are  technical  documents  euid  technical 
reports.  From  1  October  1991  to  the  end  of  Calendar  Year  1992,  over  150 
publications  were  issued. 

2. 6. 3. 5  Conferences  6  Sysposia 

NUHC  personnel  peurticipated  in  the  following  technology  transfer- related 
conf erences/symposia : 

10/22-23/91  Federal  L«dx}ratory  Consortium  (FLC)  Ledsoratory/ Industry 

Conference,  Hashington,  DC  -  less  than  lOO 
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11/4-7/91 

12/2-4/91 

2/28/92 


FLC  Semiannual  Heecing,  Atlamtic  City,  NJ  -  between  100  and  500 

NASA's  Technology  2001,  San  Jose,  CA  -  over  500 

Economic  Innovation  Center  of  Rhode  Island,  Newport,  RI 
between  100  and  500 


4/6-8/192 


Navy  Technology  Transfer  Conference,  Patuxent  River,  HD  -  between 
100  and  500 


5/4-7/92  FLC  Semiannual  Meeting,  Indianapolis,  IN  -  between  100  and  500 

7/26-29/92  National  Conference  of  State  Legislatures  Annual  Meeting, 

Cincinnati,  OH  -  over  500 


9/23/92 


New  Haven  Science  Park  Incubator  Briefing,  New  Haven,  CT  -  less 
than  100 


11/2-5/92 

12/1-3/92 

4/19-22/92 

6/8-10/92 

6/10-11/92 

5/19/92 

6/11/92 


FLC  Semiannual  Meeting,  Scottsdale,  AZ  -  between  100  and  500 

NASA's  Technology  2002,  Baltimore,  MD  -  over  500 

FLC  Semiamnual  Meeting,  Pittsburgh,  PA  -  over  500 

Armed  Forces  Communications  and  Electronics  Association 
(AFCEA)  Annual  Meeting,  Washington,  DC  -  over  500 

Small  Business  Innovation  Research  Phase  III 
Conference,  Orlando,  FL  -  between  100  and  500 

Defense  Conversion  Workshop,  Keyport,  WA  -  less  than 
100 

Defense  Conversion  Workshop,  Warwick,  RI  -  between  100  and  500 


The  technology  transfer- related  conferences  provide  opportunities  for  staff  to 
identify  and  interact  with  potential  CRADA  partners,  patent  licensees  and  other 
Federal  technology  users  and  also  to  discuss  methodology  and  process  with  technology 
transfer  peers. 


NOWC  technical  staff  members  also  attend  a  broad  spectrum  of  piirely  technical 
conferences  and  syn^osia  each  year  where  the  subject  matter  of  papers  and  other 
presentations  matches  their  area  of  ejqiertise  emd  professional /corporate 
responsibilities.  Some  of  the  conferences  in  1993  include:  the  euinual  meeting  of 
the  Acoustical  Society  of  America,  Ottawa,  Ceuiada,  where  five  staff  members 
presented  papers;  Oceans  93,  Victoria,  British  Columbia,  at  which  six  staff  members 
presented  papers;  and  the  Cryogenic  Engineering  Conference  in  Albuquerque,  New 
Mexico.  Over  800  NDWC  staff  members  attended  conferences  and  synposia  in  FY92  and 
FY93  where  they  interacted  with  their  professional  peers  from  other  segments  of  the 
scientific  community,  2m  essential  step  in  the  technology  transfer  process. 

2. 6. 3. 6  Exchange  Programs  and  Visits 

NDWC  used  the  mobility  provisions  of  the  Intergovernmental  Personnel  Act  (IPA)  of 
1970  to  share  information  and  expertise  with  academia  and  State /local  government. 
University  faculty,  most  holding  PhDs,  are  detailed  to  the  Center,  usxially  on  an 
intermittent  basis,  full  time  summer,  and  occasionally  for  a  sabbatical  leave  year. 
They  have  the  opportimity  to  apply  their  theoretical  knowledge  to  practical, 
hcmds-on  science  amd  engineering  programs.  In  addition  to  the  benefits  to  Center 
programs,  they  take  the  practical  experience  back  to  their  classroom  and  university 
research  assignments. 


During  FY92,  17  faculty  members  were  assigned  to  NDWC  from  12  colleges/ 
universities.  During  FY93,  21  professors  from  14  academic  institutions  held  IPA 
assignments  at  NDWC.  Sponsoring  institutions  included  the  University  of 
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Massachusetts,  University  of  Rhode  Isleuid,  University  of  South  Carolina  and 
University  of  Southern  Colorado.  Areas  of  research  included  target  detection 
performance,  advanced  propulsion  systems,  cosputer  simulation  and  design  modeling 
for  various  types  of  electric  motor  systems  auid  design  of  real-time  system  software 
applications . 

During  both  FY92  auid  93,  one  outgoing  assignment  from  NUWC  to  the  State  of 
Connecticut  Economic  Development  Department  provided  a  senior  staff  member  to  assist 
in  identifying  defense  diversification  and  defense  conversion  opportunities  for  the 
State . 

NUWC  has  contracts  with  the  University  of  Rhode  Island  to  obtain  student  technical 
services  for  Center  programs  (DoD  Authorization  Act  of  1982,  10  USC  2360) .  Students 
are  full-time  undergraduate  and  graduate  college /university  students.  They  worh  up 
to  20  hours/week  during  the  academic  year  and/or  full  time  summers,  holidays  and 
semester  breeUcs. 

During  FY92  130  students  from  31  universities  participated  in  the  program.  In  FY93 
to  date,  146  students  represented  25  universities.  The  academic  institutions  of  the 
students  included  the  Universities  of  Rhode  Island,  Connecticut,  Pennsylvwia ,  Notre 
Dame,  Brown  University,  Yale  University,  Cornell  University,  auid  the  Massachusetts 
Institute  of  Technology.  The  students  assisted  in  the  development  of  test  equipment 
and  data  bases,  data  reduction,  and  software  zui  hardware  installation.  Since  the 
inception  of  the  program  in  1984,  34  students  have  been  hired  as  full-time  staff 
members.  Therefore  the  program,  in  addition  to  its  technology  trauisfer  value,  is  a 
good  recruiting  mechamism. 

During  rY92,  NUWC  hosted  visitors  from  the  following  foreign  countries:  Australia, 
Canada,  Frauice,  India,  Italy,  Korea,  Netherlands,  Philippines,  United  Kingdom, 

During  FY93  to  date,  the  Center  hosted  visitors  from:  Australia,  Camada,  China, 
Dcminica,  Denmaurk,  Belgium,  Egypt,  Ireland,  Spain,  Argentina,  Frauice,  Greece,  India, 
Israel,  Italy,  Korea,  United  Kingdom 

Subject  matter  for  the  foreign  visits  included. 

Research  associated  with  low  frequency  sonar  and  submarine  rauiges 

Underwater  propulsion  auid  underwater  tracking 

Review  of  the  ADA  language  system 

Stationary  signal  processing 

Towed  array  research 

Demonstration  and  training  on  the  Cambridge  (UK)  massively 
paurallel  processor. 

During  FY92 ,  NUWC  personnel  visited  the  following  foreign  countries : 

Australia,  Cauiada,  Bahamas,  Frauice,  Greece,  Italy,  Denmark,  Germany,  Norway,  New 
Zealauid,  Netherlands,  United  Kingdom 

During  FY93,  NUWC  personnel  visited  the  following  foreign  countries:  Australia, 
Cauiada,  France,  Greece,  Germany,  Italy,  Japaui,  Guaun,  Korea,  Norway,  Russia,  Spain, 
Sweden,  Turkey,  United  Kingdom,  United  Aradi  Emirates,  New  Zealand,  Belgium,  Badirain 

Subject  matter  of  the  foreign  visits  included: 

Shallow  water  acoustics/sensors  auid  signal  processing 
Provision  of  technical  support  for  outfitting  siibmarines  with  the 
encapsulated  HARPOON 

Submarine  torpedo  countermeasure  data  exchauige 

Provision  of  technical  training,  support,  advice  auid  equipment 

inspection 

Combat  system  auialysis  support. 
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2. 6. 3. 7  Grants  and  Cooparative  Agraaaants 

NDWC  has  a  number  of  pieces  of  scientific  equipment  such  as  generators,  amplifiers, 
microscopes,  on  loan  to  the  University  of  Rhode  Islamd  (DRI) .  The  Center  also  has 
Memoramda  of  Understauiding  with:  URZ  for  the  transfer  of  superconputing  technology, 
the  National  Science  Foundation  (NSF)  for  sharing  supercooputer  resources,  NSF  in 
the  area  of  communications  capability  in  Antarctica,  Woods  Hole  Oceauiographic 
Institution  for  cooperative  development  of  Unmanned  Underwater  Vehicle  technology, 
and  others. 

2. 6. 4. 8  Use  of  Laboratory  Facilities 

NUWC  has  many  unique  facilities  related  to  acoustic,  communications  and  propulsion 
research  and  development,  auid  all  related  to  its  undersea  waurfare  mission. 

Industrial  use  of  NDWC  test  centers  is  performed  through  a  variety  of  mechanisms, 
including  reimbursaUale  work  for  others  agreements.  In  addition,  a  laurge  portion  of 
industrial  test  activities  are  performed  as  part  of  Navy  or  Government  contracts,  or 
at  the  request  of  Navy  sponsors . 

Work  at  the  Seneca  LaUte  Acoustic  Facility  is  done  for  Raytheon,  Spartain, 
Sanders  of  New  Haitpshire,  Bendix,  Norden  and  basically  all  large 
companies  in  the  acoustic  measurement  business,  auid  for  other  Navy 
laboratories  as  well.  Approximately  8S-90  percent  of  the  facility  use 
is  in  this  category. 

About  two  percent  of  the  testing  in  the  Combat  System  Evaluation  and 
Analysis  Laboratory  is  done  for  ccmpamies  such  as:  General  Dynamics, 
Magnavox,  Photonics,  Martin  Marietta,  and  a  number  of  small  ccopanies 
that  have  developed  some  technique,  such  as  flat  panel  displays,  that 
they  need  tested. 

About  five  percent  of  work  time  in  the  Acoustic  Test  Tank  is  used  on  a 
reimbursable  basis  by  large  and  small  ccepanies  such  as  Raytheon, 
Benthos,  Sippican,  Hazeltine  and  Martin  Marietta.  Level  of  effort  is 
about  500  manhours. 

The  NUWC  Periscope  Facility  is  used  ed^out  one  to  two  percent  of  the  tioie 
for  testing  for  conpanies  such  as  General  Dynamics/Electric  Boat  or 
Sperry  Marine  who  may  be  under  contract  to  NDWC  or  a  Center  sponsor  to 
test  failed  periscopes  or  for  "shake  and  break"  testing  on  newly 
constructed  periscopes  or  before  sea  trials . 

2. 6. 3. 9  CRADAS 
Active  CRADAs 

Combat  System  Simulation  and  Modeling,  Industry  Partner 
Massive  Parallel  Processing  -  Parallel  Architectures,  Beamforming, 
Automated  Detection  and  Tracking  etnd  Advauiced  Display  Techniques  -- 
Industry  Partner 

CRADAs  under  negotiation:  four  -  two  with  industry,  one  with  a  university 
lad)oratory,  one  with  a  municipal  cooperative. 

One  CRADA  is  under  development  with  a  small  business. 

Laboratory  investment  in  active  CRADAs:  $1.5  million. 

Projected  ladjoratory  investment  in  CRADAs  under  negotiation  and  in  development: 

$2.5  million. 

Three  CRADAs  under  negotiation  £uid  one  vuider  development  are  expected  to  produce 
income . 
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Criteria  for  deciding  if  income  is  desired:  Major  criterion  is  the  relative 
benefits  to  NDWC  and  the  CRADA  partner. 

Nonnonetazy  contributions  either  currently  being  furnished  or  plainned  include 
personnel,  services,  facilities  and  equipment. 

Reasons  for  backlog:  Experience  to  date  has  been  that  review  by  the  partner's  legal 
staff  is  extensive  and  time-consuming. 

2.6.3.10  Intellectual  Property 

Intellectual  Property,  including  patents,  provides  the  property  rights  in  Navy 
develqped  innovations  that  enable  us  to  license  the  technology  in  such  a  way  as  to 
interest  private  peurties. 

a.  Patents  {+  DlO's  •  classified  applications  allowed):  A  list 
is  enclosed. 

b.  Patent  l^lications:  A  list  is  enclosed. 

c .  Licenses :  1 

D.S.  Patent  Nos.  4,166,921  and  4,774,519 
Spears  Associates  (Industry) 

d.  Royalty  Income:  $2,000.00 

e .  CRADAs ;  2 

f.  Backlog:  258  disclosures  -  Oiir  backlog  is  not  one  of  patent 
applications  but  rather  of  disclosed  inventions.  It  represents  all 
inventions  disclosed  to  NDWC  which  have  not  yet  been  filed  in  the  U.S. 
Patent  Office  or  inactivated.  This  backlog  exists  due  to  a  five  year 
surge  in  reporting  of  inventions  coupled  with  a  shortage  of  patent 
attorneys . 

g.  Attorneys:  4  at  Newport,  RI 

Cumulative  Salaries  FY92:  $227,500 

FY93:  $239,400  (projected  to  end  of  PY) 

Travel  Budget  FY92:  lOK 

FY93:  12K 

Regarding  training  of  scientists  and  engineers  on  intellectual  property,  workshops 
are  offered  at  various  laboratory  sites  open  to  all  scientists  and  engineers,  «md 
all  new  professionals  are  trained  as  part  of  their  in-processing  orientation. 


2.6.3.11  Technology  Relnvestsient  Project  Efforts 

NDWC  participated  as  a  partner  in  14  TRP  proposals  with  large  and  small  business, 
academia  ar.-i  State  governments. 

2.6.3.12  Interactions  with  non-DoD  organizations 

Other  Gc  mment  Agencies:  D.S.  Department  of  Agriculture,  Commerce,  Energy, 
Health  e  Human  Services,  Interior,  Justice,  Trauisportation,  Environmental 
Protecti  .1  Agency,  Central  Intelligence  Agency,  National  Aeronautics  and  Space 
Administ  ation.  National  Science  Foundation,  Tennessee  Valley  Authority,  Veterans 
Adminisi  ition  and  others. 

State  ar.  local  government:  State  of  Connecticut,  State  of  Rhode  Island,  State  of 
Washington 
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Industry:  General  Dynamics/Electric  Boat,  Martin-ttaurietta,  Gzxniiiian  Corp.,  Raytheon, 
CG  International,  Analysis  &  Technology,  Edo  Corporation,  Kildare  Corporation, 
Alliant  Tech.  Systems,  Rockwell  International,  Electro  Energy,  Inc.,  International, 
Solar  Car  Corporation,  and  many  others. 

Academia:  University  of  Rhode  Island,  University  of  Connecticut,  University  of 
Massachusetts,  University  of  New  Han^shire,  Yale  University,  Brown  University, 

Cornell  University,  Massachusetts  Institute  of  Technology,  and  many  others. 

Types  of  interactions  include  request  receipt  and  referral  services  for  large  and 
small  business,  personnel  exchanges,  student  services,  information  exchange, 

CRADAs,  Memoranda  of  Understanding. 

2.6.3.13  Plans  for  Is^roving  Domestic  Technology  Transfer 

(a)  NUWC  has  e3q>anded  its  ORTA  function  and  an^lified  its  technology  transfer 
program  through  the  estedilishment  in  April  1993  of  a  Defense  Technology 
Conversion  (DTC)  Program  (see  Section  II. 2)  .  DTC  includes  technology 
transfer,  dual-use  technology,  defense  diversification,  and  all  that  they 
imply.  Plans  to  inqprove  domestic  technology  transfer  include: 

(1)  Identification: 

Of  NUWC  technologies  available  for  transfer,  of  the  adaptive  engineering 
needed  to  bring  them  closer  to  commercialization  and  of  the  NUWC  S&E 
talent  that  can  be  made  available  to  industry  for  the  adaptation 
processes 

Of  the  technological  needs  of  industry,  academia  and  State/local 
government  that  match  NUWC  R&o  mission  responsibilities  and  esqpertise 

Of  mechanisms  to  increase  the  interaction  between  NUWC  wd  the 
industrial/academic/other  governmental  coomunity,  including  CRADAs, 
patent  licenses,  personnel  exchanges. 

(2)  Education: 

Sensitize  in-house  m8uiagement  euid  staff  to  technology  transfer  issues 
euid  opportunities 

Orgemize  DTC- specific  workshops;  present  technology  trwsfer 
opportunities  sessions  during  Center  Industrial  R&D  and  Small  Business 
Opportunities  Conferences;  participate  in  national  technology  transfer 
exhibitions;  educate  NUWC  staff  to  look  at  every  interaction  as  a 
potential  technology  transfer  contact. 

Include  technology  transfer  in  S&E  laboratory  position  descriptions, 
promotion  policies  and  performance  evaluations. 

( 3 )  Documentation : 

Of  transfer  opportxinities,  including  patents  availeible  for  licensing  and 
CRADA  opportunities,  as  marketing  tools 

Of  technology  trcuisfer  successes  to  encourage  increased  S&E  staff 
activities,  auid  as  a  marketing  tool 

(4)  Secure  additional  resources- -ORTA  professional  staff  £uid  space, 
technical  and  support  personnel,  and  operating  euid  travel  budgets- -to 
perform  the  identification,  education  and  documentation  tasks. 

(5)  Use  membership  in  the  Federal  Ledjoratory  Consortium,  as  the  major 
national  technology  outreach  and  educational  vehicle  to  the  best 
advantage  of  NUWC. 
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(b) 


(6)  Cooperate  with  the  National  Technology  Transfer  Center  in  its 
request /response  gateway  function;  emd  use  it  to  advertise  NOWC 
technology  tremsfer  opportunities. 

(7)  Develop  agreements  with  local,  State  and  regional  governments/ 
organisations  to  provide  assistance  to  their  businesses  in  the  area  of 
defense  diversification  and  conversion. 

In^roving  the  Report 

Reaction  to  the  current  report  submissions,  by  ONR,  DoD  aind  Congress, 
should  be  relayed  in  detail  to  the  Center  POCs. 

Please  medce  that  information,  and  the  specifics  of  next  year's  data 
call,  available  to  POCs  at  the  earliest  possible  date,  so  that  data  not 
previously  captured  at  the  Center /laboratory  level  or  not  captured  in 
the  form  required,  can  begin  to  be  collected. 

If  responses  to  data  points  seem  to  the  reviewers  to  be  off -target, 
please  advise  the  POCs. 

If  the  data  requests  are  for  information  that  is  strictly  technology 
tramsfer-related,  please  specifically  so  state  in  the  next  data  call. 
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3.  BXMIPHS  OP  KAVY  COMMSRCIALIZXD  TECHHOLOOIXS 
3.1  NAVAL  RISKANCH  LABOBATtSY 

GPS  Navigation 

Today's  widely  used  Global  Positioning  System  (GSPS)  is  based  on  NRL's  TIMATICBI 
research  program,  begun  in  1964.  The  Laboratory's  Or.  R.  Easton  is  recognized  for 
conceiving  the  idea  of  a  tiaie-based  navigational  system,  iidiich  eventually  led  to  the 
GPS.  In  demonstrating  the  feasibility  of  such  a  system,  NRL  conducted  basic  tests 
of  the  TIHATION  technique  through  the  use  of  two  small  experisiental  satellites, 
TIMATION  I  and  TIMATION  XI. 

The  successful  launch,  in  the  late  70's  of  MTS-2,  as  the  first  GPS  satellite,  marked 
the  beginning  of  a  new  era  in  navigation  and  tisiekeeping  history. 

Civilian  eq>plications  of  GPS  are  numerous.  For  exasiple,  emergency  vehicles  and 
delivery  vehicles  could  have  GPS  receivers  linked  to  electronic  "««p  displays  to 
direct  them  to  within  a  few  feet  of  any  address.  This  navigation  technology  helps 
insure  that  no  aircraft  will  ever  stray  off  course  and  no  ship  or  boat  will  ever  run 
around  in  fog  because  of  navigation  errors. 

Firefighting  Foam 

MRL  has  conducted  research  on  fire  suppression  that  eventually  led  to  one  of  the 
most  far-reaching  benefits  to  worldwide  aviation  safety  --  the  development  of  MRL 
patented  Aqueous  Film-Forming  Foam  (AFFF)  .  This  firefighting  foam  is  now  used  on 
all  n.S.  Mavy  aircraft  carriers  and  by  major  airports,  refineries,  and  other  areas 
where  potentially  catastrophic  fuel  fires  can  occur.  This  MRL-developed  fire 
suppressant  is  used  by  more  than  90  airports  in  the  D.S.  alone,  as  well  as  in  siany 
civilian  fire  departioents . 

Penaanent  Mhonet  Materials 

In  1980  MRL  researchers  discovered  a  family  of  rare  earth- iron -boron  alloys,  for 
pemument  magnet  use.  MRL  scientists  hold  the  fundaaiental  U.S.  patents  which  have 
been  licensed  to  several  firms  emd  products  are  being  offered  ccomercially .  Since 
1983  commercial  alloys  have  been  in  production  emd  these  materials  provide  almost 
twice  the  magnetic  energy  density  of  the  best  materials  previously  availed)le. 

Flvqrgpgi-Vtqgyg 

NRL  has  developed  a  family  of  fluorinated  polymers  which  can  be  applied  as  coatings 
to  surfaces  to  provide  protection  from  corrosion.  The  materials  are  used  to  protect 
the  interior  of  fuel  storage  tanks  from  corrosion.  Four  patents  have  been  issued  to 
MRL  and  licensed  for  commercial  purposes.  The  polymers  are  used  to  coat  DoD  fuel 
storage  tanks  wd  comnercial  applications  are  being  developed. 

Phthalonitrile  Composite  Resins 

Six  MRL  patents  describing  phthalonitrile  resins  have  been  licensed  to  a  commercial 
resin  manufacturer.  The  materials  are  being  offered  as  a  polymer  matrix  material 
for  cooposites  used  in  high  temperature  structural  applications.  MRL  also  has 
signed  a  Cooperative  Research  and  Development  Agreement  (CRADA)  with  a  conpany  to 
eiplore  the  use  of  this  material  in  an  application  of  interest  to  them. 

Single  Crystal  Gallium  Arsenide 

MRL  developed  a  new  emd  inespensive  technique  of  coopotmding  emd  growing  single 
crystals  of  gallium  arsenide  (GaAs)  of  high  enough  purity  to  be  used  for  microwave 
and  millimeter  wave  devices  emd  integrated  circuits. 
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The  NRL  technology  was  adopted  by  major  U.S.  industrial  firms,  such  as  Rockwell 
International,  Westinghouse ,  and  Hughes  Research,  emd  by  international  firms  as 
well.  According  to  a  major  manufacturer,  the  NRL  method  is  expected  to  decrease  the 
production  cost  of  each  GaAs  wafer  f rcas  $3500  to  $1000 . 

Microlithoqraphv 

NRL  developed  a  new  lithographic  technique  for  fabricating  ultradiigh- resolution 
patterns  on  a  variety  of  solid  substrates.  In  1989,  the  NRL  patents  were  licensed 
for  commercialization  patents  and  a  Cooperative  Research  and  Development  Agreement 
(CRADA)  was  established  to  develop  this  lithographic  technique.  This  technology  has 
the  potential  of  significantly  in^acting  the  commercial  sector,  while  providing  the 
technology  base  for  the  developnent  of  the  next  generation  of  more  sophisticated 
electronics  necessary  for  the  nation's  defense.  The  first  commercial  product  will 
be  offered  in  1993 . 

Biologically- based  Sensors 

A  biosensor  has  been  developed  by  NRL  for  the  detection  of  explosives  and  drugs  of 
abuse.  This  biosensor  was  devolved  and  patented  in  1991.  The  patent  was 
subsequently  licensed  to  a  coo^any  and  a  Cooperative  Research  and  Development 
Agreement  was  established  to  develop  portable  commercial  instruments  for  on-site 
drug  detection.  This  instrument  can  be  operated  by  personnel  who  lack  scientific 
training  auid  can  be  used  outside  of  a  laboratory  environment .  The  system  received 
FDA  approval  in  May  of  1993  and  will  be  offered  commercially  later  this  year. 

In  recognition  of  this  successful  transfer  of  technology,  NRL's  F.  Ligler  auid 
A.  Kusterbeck  were  honored  with  the  1992  Technology  Transfer  Awturd  for  Drug 
Enforcement  by  the  Office  of  National  Drug  Control  Policy. 

3.2  NAVAL  MEDICAL  RESEARCH  AMD  DEVELOPMENT  CENTER 

Mature  Commercialization  of  the  Frozen  Blood  Bank  System  (NMRDC) 

The  Office  of  Naval  Research  and  the  NMRDC  have  supported  the  basic,  exploratory  auid 
applied  research  to  develop  a  frozen  blood  bank  system  to  freeze  nonrejuvenated  auid 
rejuvenated  human  red  blood  cells  at  -80  C  for  at  least  20  year’s,  freeze  human 
platelets  at  -80  C  for  at  least  2  years,  maintain  fresh  frozen  human  plasma  at  -80  C 
for  at  least  7  years,  and  freeze  human  bone  marrow  and  peripheral  blood 
pluripotential  mononuclear  cells  at  -80  C  for  at  least  1.5  yeaurs  and  at  -135  C  for 
at  least  2.5  years  in  mechanical  freezers. 

The  Department  of  Defense  has  deployed  frozen  blood  bamk  systems  to  stockpile 
viniversal  donor  0-positive  and  0-negative  red  cells  frozen  in  mechanical  freezers  to 
treat  combat  casualties.  Frozen  rare  red  cells  auid  frozen  autologous  red  cells  are 
being  used  by  the  civiliaui  community. 

The  utilization  of  the  frozen  blood  bank  system  by  both  the  militaury  auid  civilian 
communities  over  the  past  20  years  represents  a  mature  commercialization  of  the 
research  auid  development  of  the  frozen  blood  bauik  system  supported  by  ONR  and  NMRDC. 

Technology  transfer  successes  arising  from  CRADAs 

Naval  Medical  Research  Institute  (NMRI)  and  Futrex.  Inc: 

Under  this  CRADA  the  diving  research  team  conducted  ccmparisons  of  a  new  device  for 
measuring  body  fat  to  the  standaurd  acceptable  test  in  the  field  to  support  the 
efficacy  of  the  collaborators  product  for  licensing. 

Naval  Biodvnamics  Laboratory  (NBDL)  and  Snell  Memorial  Foundation: 

Under  this  CRADA,  NBDL  provides  test  data  frcm  files  to  support  Snell's  work  in 
setting  stauidards  for  bicycle  and  motorcycle  helmets. 
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Naval  Aerospace  Medical  Research  Laboratory  (NAMRL)  and  Private  Commercial  Airline; 

Under  this  CRADA,  NAMRL  is  helping  the  Airline  adapt  to  the  reduction  in  trained 
military  pilots  available  by  developing  tests  to  evaluate  pilot  candidates. 

NAMRL  and  Maxwell  Safety  Products.  Ltd: 

Under  this  CRADA,  NAMRL  provided  testing  services  not  otherwise  available  allowing  a 
start-up  cccnpany  on  Long  Island,  New  York,  to  obtain  OSHA,  aind  FCC  licensing  and 
open  its  doors  creating  several  new  jobs. 

3.3  NAVAL  AIR  WARPARE  CENTER 

Chemiluminescent  Light  Sticks 

Chemiluminescence  is  the  process  by  tdiich  two  chemicals  mix  to  produce  light.  The 
light  sticks  are  made  of  a  plastic  called  radiated  polyolefin.  Chemicals  inside  the 
tube  combine  in  a  catalytically  controlled  reaction  to  produce  light  that  is  visible 
at  ranges  up  to  4  miles.  The  light  is  actuated  by  bending  the  plastic  tube  to  break 
the  inner  an^ule,  allowing  the  chemicals  to  mix.  In  just  a  few  seconds,  this 
mixture  produces  light  that  lasts  up  to  12  hours.  This  is  a  low-cost,  convenient, 
safe,  and  reliable  light  source,  without  the  hazards  of  other  low-level,  emergency 
lighting.  The  Navy  development  of  this  technology  was  for  use  in  lighting  for  ship- 
to-ship  transfers,  marking  Icmding  areas,  locating  downed  pilots,  emergency 
lighting,  and  as  recently  as  Desert  Storm,  in  marking  mine  fields.  Coomercially, 
these  light  sticks  are  being  sold  as  novelties.  They  are  often  seen  as  small 
flexible  green  lights  at  ball  games  auid  amusement  parks.  Other  ^)plications  are  in 
traiffic  safety,  emergency  lighting,  deep  sea  fishing  lures  and  general  recreation. 
This  patent  has  been  licensed  to  three  sepaurate  U.  S.  ccopanies. 

Calcification- Prevention  Tablets 

Calcification-prevention  tablets  solve  the  serious  problem  of  calcium  buildup  in 
Navy  ship  sewage  systems.  The  development  of  these  tablets  has  solved  a  problem 
that  has  plagued  the  Navy  for  many  years.  Seawater  used  in  all  Navy  ship 
collection,  holding,  and  transfer  (CKT)  systems  interacts  with  urine,  causing 
calcium  carbonate  to  precipitate  in  the  CHT  pipes.  The  tablet  ingredients  are 
proven  to  be  extremely  effective  in  sea  water,  biodegradable,  and  nontoxic.  The 
release  rates  and  pH  targets  are  very  reproducible.  The  taOslets  can  be  used  in 
urinals,  commodes,  drains,  holding  tainks,  and  other  water- flushed  pipes  and  vessels. 
Typical  users  would  be  commercial  ships,  pleasure  craft,  service  stations,  fast -food 
restaurants,  and  high-rise  buildings.  Another  use  being  investigated  is  the 
descaling  of  evaporative  cooling  units.  This  patent  has  been  licensed  to  a  U.  S. 
company. 

Method  of  Making  Near  Infrared  Polarizers 

This  patent  disclosed  a  method  of  producing  near  infrared  polarizers  using 
holographic  techniques.  The  interference  pattern  from  two  intersecting  laser  beams 
is  used  to  produce  a  pleme  grating  in  a  layer  of  photoresist  which  has  been 
deposited  on  a  layer  of  conductive  material  which  in  turn  has  been  used  to  coat  a 
stobstrate.  Ion  milling  reproduces  the  plane  grating  in  the  conductive  material 
layer  by  selectively  etching  away  a  uniform  level  of  material .  This  technology  has 
application  in  military  infrared  missile  systems  and  test  shipment.  The  licensee 
is  looking  at  utilizing  this  technology  in  a  photocopy  machine.  This  patent  has 
been  licensed  to  a  Japanese  conpany. 

3.4  NAVAL  COMMAND,  CONTROL  AMD  OCEAN  SURVEILLANCE  CENTER 

Conductus,  Inc.,  a  small  business  from  Sunnyvale,  CA,  entered  into  a  Cooperative 
Research  &  Development  Agreement  (CRADA)  with  NCCOSC  RDT&E  Division  (NRaD)  in  July 
1992  with  the  Solid  State  Electronics  Division.  This  partnership  has  developed  and 
demonstrated  for  the  first  time  a  compatible  process  to  form  a  monolithically 
integrated  circuit  conprised  of  YBCO  (a  high  ten^erature  superconductor)  on  seqpphire 
devices  and  CMOS  on  sapphire  devices.  An  elusive  dream  for  the  past  few  years,  this 
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demonstration  qpens  up  for  the  first  time  numerous  options  for  combining  the  two 
well -developed  technologies  to  be  explored  under  this  CRADA.  In  addition,  two 
papers  have  been  piiblished,  auiother  submitted  for  publication  and  cme  joint  patent 
has  been  filed. 

3 . 5  NAVAL  SnSPACS  WASPARS  CEHTIR 
3.5.1  CASDSROCK  OIVISZON 

Small  Waterpleuie  Area  Twin-Hull  Ship  •  The  vast  portion  of  this  entirely  new  ship 
concept  and  its  supporting  technology  was  developed  in  the  Navy  laboratory  system. 
The  concept  permits  what  are  basically  displacement  ships  and  their  less 
sophisticated  (and  less  costly)  technology  to  be  built  with  open  ocean  seaway 
performance  characteristics  superior  to  those  of  very  much  larger  conventional 
ships.  Starting  in  the  mid-eighties  commercialization  of  this  ship  concept  has 
grown  rapidly  in  the  D.S.  Japan  and  the  European  countries  have  more  recently 
increased  their  exploitation  of  SNATH  ships. 

Hydrofoil  shin  witt^  f^Uy  gybrneroed  Foils  -  The  ship  concept  and  much  of  the 
technology  was  developed  by  the  U.S.  Navy  for  all-weather  offshore  high  speed  (45 
kts  +)  operations.  The  Boeing  Compemy  exploited  this  technology  for  coamercial 
purposes  (primarily  people  ferries) .  Recent  commercialization  of  this  ship  concept 
and  technology  has  taken  place  in  Japan  and  Europe. 

Highly  Skewed  Propellers  -  Highly  skewed  ship  propeller  technology  was  devalued  for 
the  a.S.  Navy.  Because  of  its  inherent  ch^tracteristics  of  greatly  reducing  the 
fluid  induced  vibrations  on  a  ship  this  technology  has  became  widely  accepted  on  all 
forms  of  commercial  ships  of  all  sizes.  First  exploited  coamercially  on  a  large 
Oil -Bulk-Ore  carrier  in  the  D.S.  the  concept  is  now  used  by  virtually  evexy^  nation 
in  the  world. 

Shin  Design  Methods  -  Several  ship  design  methods  developed  for  the  U.S.  Navy  have 
been  transfexrred  to  private  secr.or  design-engineering  firms  for  use  in  the  design  of 
both  military  and  commercial  ships. 

HSLA  Steel  -  Under  the  D.S.  Navy  exploratory  development  program,  a  family  of  new 
High  Strength  Low  Alloy  steels  were  cooperatively  developed  with  industry. 

Ccmmercial  applications  are  teUcing  place  or  being  considered  for  offshore  oil  rigs, 
pressure  vessels  for  boilers  and  oil  refineries,  highway  bridges,  electrical 
treujsmission  towers . 

Quiet  Fans  -  A  number  of  U.S.  car  models  embodied  high  technology  achievements  in 
propeller  (fan)  quieting  in  their  designs  from  the  early  to  mid  80' s.  Mauiy  of  these 
technologies  were  adaptable  even  though  inexpensive  manufacturing  technologies  were 
used  to  produce  the  cooling  fans.  Foreign  commercialization  is  not  known  to  have 
t2tken  place  for  these  technologies. 

Low  Cost/High  Quality  Composites  -  under  the  D.S.  Navy  exploratozy  development 
program  a  vacuxxm  assisted  resin  transfer  molding  (VARTH)  process  has  been 
cooperatively  developed  and  demonstrated  with  industxry.  The  VARTM  process  is 
currently  being  used  conmercially  for  sailboats  and  a  deckhouse  on  a  hovercraft 
ferry.  Qther  potential  applications  include  automobiles,  offshore  oil  platforms, 
and  ship  hulls. 

Aluminum  Ship  Design/Pabrication  -  design,  fabrication,  inspection,  and  repair 
technology/guidance  for  aluminum  ship  structures,  developed  under  the  U.S.  Navy 
exploratory  development  program,  has  transitioned  to  the  commercial  sector.  This 
technology  has  been  made  available  for  use  in  the  design  amd  fabrication  of  Coast 
Guard  ships  emd  offshore  oil  platfoimi  work  boats. 

Qrgamo-Metallic  Polymer  Ship  Hull  Coatings  -  Organo-metallic  coatings  with  veiry  high 
performamce  characteristics  were  developed  by  the  D.S.  Navy.  These  materials  were 
commercialized  first  in  Europe  and  Japan  for  ship  anti -fouling  paints.  Currently 
the  state-of-the-art  for  foreign  ships  (in  terms  of  perfoinnance) ,  these  materials 
were  licensed  through  the  Dept,  of  Commerce;  no  D.S.  concern  bothered  to  take  out 
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licenses  because  they  could  not  get  any  degree  of  exclusivity  under  the  then  in 
force  laws.  It  is  believed  that  under  cturrent  laws  such  as  Stevenson -Wydler,  U.S. 
fizsis  would  have  been  first  to  have  ejqiloited  this  technology  coanercially. 

3.5.2  DAHLGRKH  DIVISIOM 


This  technology  was  developed  in  support  of  the  Taoahawk  mission  planning  effort  and 
had  roots  in  various  IR  auid  lED  projects.  The  work,  in  the  general  area  of 
automatic  target  recognition,  utilizes  coo^utational  statistics  for  image 
segmentation  and  pattern  recognition  of  high  data  rate  sources. 

In  order  to  ensure  that  this  technology  is  transferred  in  an  efficient  and  effective 
loanner,  collaborations  are  being  formed  with  representatives  of  the  Center  for 
Engineering  and  Medical  Imaging  Analysis  at  the  University  of  South  Florida.  This 
colleiboration  was  begun  as  part  of  the  Federal  Laboratory  Consortium  (FLC) 
technology  demonstration  project  and  in  response  to  the  National  Cancer  Institute 
(NCI) /NASA  mamnography  initiative.  Additional  teaming  may  taike  place  as  needs 
dictate . 


Chaos  is  a  phenomenon  that  has  been  known  for  some  time  to  manifest  itself  in  numy 
natural  phenomena.  The  problem  has  been  to  identify  and  to  control  it.  Chaos 
occurs  in  mechanical  systems,  electrical  systems,  biological  and  chemical  systems, 
fluid  dynamics  and  probably  in  almost  every  natiiral  or  man-made  complex  structure. 

It  often  masquerades  as  noise,  such  as  the  apparently  random  and  cciqplex  twirlings 
of  smoke  rising  from  an  extinguished  match,  but  chaos  is  deterministic  and  therefore 
may  be  controlled. 

Scientists  at  NSWCDD,  were  able  to  produce  chaotic  motion  in  a  nonlinear  ribbon  in 
the  laboratory,  to  measure  and  record  the  ribbon's  motion,  to  show  rigorously  that 
the  motion  was  chaotic,  and  subsequently  to  control  the  chaos. 

This  work  culminated  in  the  first  e}q>erimental  control  of  chaos  and  paved  the  way 
for: 

Control  of  Heart  Arrhythmias 

Experimental  evidence  suggests  that  several  types  of  heart  arrhythmia 
(including  a  trial  and  ventricular  fibrillation)  are  actually  a  chaotic 
beating  of  the  heart.  As  such  the  experimental  work  pioneered  by  NSWCDD 
on  controlling  chaos  in  rabbit  heaurts  may  lead  to  new  suid  better  types 
of  cardiac  pacemakers  and  defibrillators.  A  patent  has  been  ^plied  for 
amd  has  been  licensed  to  Medtronix  Inc.  for  further  research  and 
develojmient . 

Control  of  Chemical  Reactions 

Researchers  at  Ohio  University  and  at  West  Virginia  University 
independently  applied  the  original  NSWCDD  technique  to  two  different 
chemical  systems.  This  type  of  control  is  important  for  large-scale 
industrial  chemical  processes  since  an  ioqprovement  of  even  a  few  percent 
in  the  yield  of  such  large-scale  reactions  may  lead  to  savings  of 
millions  of  dollars. 

Control  of  Epilepsy 

Recent  research  suggests  a  link  between  chaos  and  epilepsy.  Joint  work 
is  currently  underway  by  NSWCDD  and  researchers  at  Children's  Ho^ital 
in  Washington,  DC,  to  use  chaos  control  to  defeat  epilepsy  and  similar 
brain  disorders. 


Maonecoscrictive  Alloys  (TERFENOL) 

Materials  research  at  NSWCDO  with  rare  earth- iron  alloys  resulted  in  the  development 
of  "TERFENOL" ,  a  magnetostrictive  material  capable  of  delivering  high  mechanical 
strain  under  heavy  loads.  The  initial  research  supported  military  educations  such 
as  sonar  transducers  and  directional  hydrophones.  This  invention  has  been  licensed 
and  siibsequent  dual-use  ccsnmercial  applications  of  this  military  technology  include 
high-powered  sound  sources  for  oceemography  and  oil  field  mapping,  micropositioners, 
hydraulics  and  pximps,  valves/fuel  injection  systems,  and  robotic  linkages.  The 
material  has  also  been  used  by  NASA  to  develop  a  small,  high- torque  rotary  motor. 

Computer  Memory 

Computer  memory  research  and  development  at  the  NSWCDD  has  resulted  in  patents  for 
the  Crosstie  Random  Access  Memory  (CRAM)  and  the  Ferroelectric  Random  Access  Memory 
(FRAM)  .  These  are  nonvolatile  memories;  they  CcUi  be  turned  off  without  loss  of 
data.  Both  ccui  be  radiation  hardened,  eund  are  suitable  for  space  applications.  In 
addition  to  nondestructive  readout,  CRAM  has  the  potential  to  cost  less,  weigh  less, 
and  need  less  volume  than  conventional  memories.  The  FRAM  is  a  modification  of  the 
highly  successful  Dynamic  Random  Access  Memory  (DRAM)  ,  while  requiring  less  power  in 
a  comparable  density.  Both  FRAM  and  CRAM  \inits  have  been  developed  commercially. 

Centrifugal  Casting  of  Composites 

An  economical  spin  casting  process  to  form  symmetrical  sliapes  from  reinforced  metal 
conposites  has  been  developed  by  NSWCDD.  Castings  can  have  a  selectable 
distribution  of  reinforcement  in  cross-sectional  wall  areas.  The  process  yields 
clean  metal  (fewer  oxides  than  poured-metal  product,  and  no  sand,  gas  pockets,  or 
oxides  thain  poured-metal  product,  and  no  sand,  gas  pockets,  or  impurities)  ,  dense 
metal  (free  from  shrinkage  and  porosity),  minimal  waste  of  materials,  and  refined 
grain  size.  Also,  the  outer  or  inner  layers  of  the  casting  can  be  clad  with  a 
monolithic  layer  of  matrix  metal,  or  a  different  ccaposite  alloy.  The  automobile 
industry  will  benefit  by  the  ability  to  make  high  performance  parts  (e.g.  wear 
resistance,  high  tenperature  strength  and  high  stiffness)  superior  to  its  monolithic 
counterparts  at  reasonable  cost.  Process  simplicity  is  the  primary  feature  of 
centrifugal  casting. 

Resonance  Apparatus 

A  Resoncuice  .;pparatus  to  measure  the  dynamic  mechanical  prcperties  of  materials 
under  demanding  conditions  such  as  factory  environments  has  been  developed  by 
NSWCDD.  Unlike  similar  leiboratory-type  instruments,  this  device  utilizes  a  computer 
program  to  perform  data  acquisition  and  analysis .  Thus  the  unit  does  not  require  a 
skilled  operator,  and  the  operator  is  not  required  to  be  in  continuous  attendance 
during  data  collection  as  required  to  be  in  continuous  attendance  during  data 
collection  as  with  the  prior  ladioratory-type  instruments.  Materials  manufacturers 
can  realize  cost  savings  from  more  reliable  and  efficient  quality  control  testing  of 
materials . 

3.6  NAVAL  UNDERSEA  WARFARE  CENTER 

Technology  Area:  Quieting,  a  stealth  technology  developed  in  the  1970 's  for  NDWC 
(NUSC)  by  Bolt,  Beranek  euid  Newm2ui- -used  to  quiet  torpedoes,  propellers,  etc. 

Transition:  Now  used  in  fans  of  all  modem  automobiles  to  reduce  noise  in  auto 
engines . 


150 


